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INDO-PACIFIC
PIPEFISHES
(Red Sea to the Americas)
Pipefishes, members of the family Syngnathidae and closely related to seahorses, occur in
freshwater, estuarine and marine habitats. There
are now about 230 known kinds of pipefishes,
and about eighty percent of these occur in the
region bounded by the northern Red Sea and the
Pacific coast of the Americas. Some, such as the
colorful "sea dragons" of southern Australia, are
easily recognized, but most are less spectacular
and difficulties are often encountered in determining their identity. This book provides a "state
of the art" treatment of the nomenclature and
taxonomy of the 47 genera, 175 species and 7
subspecies the author presently recognizes in the
lndo-Pacific region. Identification methods are
explained, and keys are provided to the genera
of the family Syngnathidae and to the subordinate taxa oflndo-Pacific pipefishes. Synonymies,
diagnoses and distribution data are given for the
Indo-Pacific taxa, and most species treatments
are supplemented with additional information
on habitat, size at maturity, intraspecific variation, etc. Species composition of selected lndoPacific zoogeographic regions are outlined, and
notes are included on the pipefish fauna of the
Atlantic Ocean.
The book is illustrated with some 293 figures,
including 63 maps and 283 black and white photographs of Indo-Pacific pipefishes.
Written with a minimum of specialized terminology, this volume should be equally useful
to scientists, aquarists and laymen interested in
pipefishes of the Indo-Pacific region or elsewhere.
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INTRODUCTION

Hovering school of unidentified juvenile pipefishes (ca. 50-75 mm in length) photographed at a depth of 5 min Spencer
Gulf, South Australia, during January 1982 by Lindsay D. Hart of Port Pirie, South Australia.

Fishes of the family Syngnathidae, which comprise the pipefishes and seahorses (not treated here),
are characterized by the presence of lobate gills, a
pore-like gill opening located above the opercle, by
the absence of pelvic fins and true jaw-teeth, by
having the body protected by a ring-like arrangement of dermal plates, and by other specialized
features. Here considered to include 52 genera, the
family is formally classified as a member of the
Suborder Syngnathoidei, Order Gasterosteiformes,
of the Superorder Acanthopterygii (Division III) of
the teleostean or bony fishes (Greenwood et al.,
1966).
Pipefishes are essentially cosmopolitan in distribution between the approximate north-south limits
of latitudes 71 °N and 56°S. Most are found in estuarine and coastal marine areas, but breeding populations occur throughout the salinity range from
fresh to hypersaline waters. Demersal populations
occur in depths of a few centimeters to more than
400 meters, and planktonic fish may occur
hundreds of kilometers offshore and over depths
of several thousands of meters. Some pipefishes
mature at lengths of 20-25 millimeters, whereas
maximum length is known to exceed 650 mm.
Most feed on microcrustaceans (e.g. copepods, mysids, culT).aceans), and many appear to have a lifespan of less than two years. Although commonly
represented in the decorative motifs of fabrics and
artwork, pipefishes have little economic value. They
have been used in the preparation of medicines
and aphrodisiacs in some parts of the Orient, and
they are sometimes dried or embedded in plastic
and sold as curios. Some pipefishes now enter the
trade in aquarium fishes, and I expect their popularity among aquarists to increase significantly in
the future.
Indo-Pacific pipefishes have been reviewed on a
regional basis by a number of authors (e.g. Weber
anddeBeaufort, 1922; Herald, 1953; Smith, 1963;
Fritzsche, 1980), but no attempt has been made to
treat this fauna in its entirety. During recent years,
I have published several studies on the taxonomy
and distribution of pipefishes (see Literature Cited),
but most of these are concerned with a limited
number of genera or species. These reports are scattered among a variety of scientific journals and are
not readily available to those lacking extensive library facilities. As a result, many students oflndo~acific pipefishes encounter difficulties with the
identification of individual specimens, and lack a
ready s~urce for reasonably detailed information
?n species occurring in their area of geographic
i~terest. This book represents an attempt to alleviate some of these problems by providing a " state

of the art" treatment of the nomenclature and taxonomy of Indo-Pacific pipefishes, means for their
identification, and summaries of current knowledge on distribution, etc. Much of the information
is derived from my published reports or from
Fritzsche ( 1980), but a substantial amount of new
or updated material is included. Some previously
recognized genera have been treated as subgenera,
and I expect that this will be the ultimate fate of a
few others for which such a change cannot be substantiated at this time. Taxonomic problems persist among some pipefishes included in such genera
as H alicampus (e.g. H. duneken) and Syngnathus
(e.g. S. macrophthalmus, S. watermeyerz), and, as
treated here, both Halicampus and Cosmocampus
may be polyphyletic. Additionally, I have a number of juvenile specimens under study which apparently represent several undescribed species for
which there are no known subadults or adults. Most
of these problems are not amenable to early solution, but they do not appear to be sufficiently
important to warrant delay in completion of this
book. Therefore, I here treat the 4 7 genera, 175
species and 7 subspecies that I now recognize in
the Indo-Pacific region, and provide some general
concluding remarks on the genera and species of
pipefishes and their distribution.
For present purposes, the Indo-Pacific region includes all waters with naturally occurring populations of pipefishes within the area bounded by the
approximate latitudinal limits of 56°N and 56°S,
by the Cape of Good Hope and the northern reaches of the Red Sea and Arabian Gulf in the west,
and by the Pacific coast of the Americas in the east.

GENERAL ARRANGEMENT
Treatments of genera are arranged alphabetically, subgenera are similarly arranged within a
genus, and accounts of species and subspecies are
in alphabetical order within a genus or subgenus.
Explanatory notes on various sections follow:
Diagnoses of genera. - These are summaries of
what I consider to be the most important distinguishing features, together with an indication of
the known geographic range and the number of
subordinate taxa (species and subspecies). Characters of the genus are not repeated in the species
accounts. In monotypic genera, some characters
(e.g. numbers of dorsal-fin rays), usually included
in the diagnosis, are only given in the species account. Within the limits of practicality, an effort
has been made to follow a standardized format
throughout.
Keys. - Keys are provided to the genera and subgenera of the family Syngnathidae, as well as to the

subordinate Indo-Pacific taxa of all but the monotypic genera, which I now accept as valid. The key
to the genera and subgenera includes the seahorses
(genus Hippocampus) which are not treated here
as well as the one subgenus (Amphelikturus) of th~
genus Acentronura and four genera (Anarchopterus, Enneacampus, Entelurus, Nerophis) which
have yet to be found in the Indo-Pacific region. In
the absence of a comprehensive key to the genera
of the Syngnathidae, inclusion of the seahorses and
these five extralimital Atlantic taxa seems both useful and appropriate.
_K~y~ to species and subspecies are designed to
mmimize the use of sexually dimorphic characters
and preserved coloration. They are best suited for
the identification of well-preserved late juvenilea~ult specimens, but they should be equally applicable to early juveniles of many taxa. Problems
may arise in the identification ofplanktonic or nonmetamorphosed representatives of some so-called
'_'finless" gei:iera (e.g. Apterygocampus, Bulbonar~cus), wherem the dorsal and pectoral fins are lost
m the metamorphosed demersal populations.
Nevertheless, I believe that even these fish can be
identifie~ with a high degree of confidence by careful attention to key characters, in combination with
reference to the few applicable alternative genus
and/or species accounts.
Successful use of keys depends largely on having
non-re~enerated and undamaged specimens, accuracy i_n counts and measurements, and the correct chmce of alternatives in key couplets. The symbols < and > respectively indicate "less than" and
"greater than" throughout the keys and text.

since few pipefishes can be confidently identified
sole~y on the basis of either preserved or life colorat10n.

Since com mon names will doubtless be published
for all subordinate taxa, the heading " Common
name" is retained under the accounts of species
presently without an accel?ted vernacular name.
This is done to allow entry m text of new common
names as they are published.
Recent references. - These are citations of useful
or important recent publications, excluding original descriptions given in the synonymies. A citation
following a genus diagnosis usually refers to a review of the genus, and it is not repeated under the
included subordinate taxa.
Primary type. -I have examined all or most of
the type material of the majority of treated taxa.
The pertinent types of the senior synonyms are
indicated, by Museum and catalog number, under
"Material examined" or in the figure caption of
the illustrated type. The catalog numbers of 14
primary types, as well as notes on others that I have
not seen, are given under "Primary type." Examined types of species in synonymy are shown, after
the type locality, in the citation of the species name.
Abbreviations for repositories of the listed type
material and of the illustrated specimens follow:

Hf!-bitat and abundance.-Except in the case of
species represented in my personal collections infof1:11ation on habitat and depth of occurren~e is
?enved from data accompanying examined specimens, from the collectors, or from the literature.
Depths are _reported in meters (m).
In most mstances, I have avoided remarks on
local or relative abundance, since these would perforce be based on the frequency and effectiveness
of collections, rather than actual species abundance. Except for those eastern Pacific species acco~nts which are largely based on the data of
Fn~zsche (1980), the number of specimens examu~ed does, however, provide an indication of
relatiye abundance _in collections. This, in turn,
constitutes a rough mdex of the comparative ease
?f ~apture. or_ abundance of a species within the
mdicated hmits of depth and geographic range.
Maps. - Distribution maps, based on material
exammed, are given for most subordinate taxa
Each symbol indicates the general site of one o;
mor~ ~ollections. Acceptable literature records from
localities beyond the range of examined material
are noted in some species accounts.
Synonymies. - Synonymies of genera include the
na~e, ori~na~ reference and type-species of the
semor and Jumor synonyms of each genus and in- ·
clu?ed subgen_era. In general, synonymies of sub?rd~nate taxa mclude the names of the senior and
Jumor synonyms, the original reference and the
type l?cali~y (in parentheses). In some c;ses, however, mvahd na_~es (e_.g. n?mina nuda), incorrect
names (e.g. m~sidentificat10ns), or emendations
have also been mclu?ed when th~se tend to clarify
~he nom~nclatural ~istory of a given taxon. Origmal spe~lmgs are given for species names, except
th~~ capital letters, hyphens or binomials, and diacn~ical marks are omitted. In the case of a name
which w~s o_riginally given as "Guntheri," the present spellmg is guentheri, and "Sancti Pauli" is now
sanctipauli.

. Photographs. - With the exception of Mitot1chthys mollisoni w~ich is illustrated by a drawing,
acc<?unts of all species and subspecies are accompamed by one or more black and white photographs. A photograph of a whole fish is provided
f?r at least one species within a genus, and additi?nal photographs are often included to illustrate
differences between juveniles and adults sexual dimorphism, or differences in preserved ~oloration.
!n order to provide better detail, photographs often
!nclude only the anterior halfof the illustrated specimen. Many of the photographs are reproduced
from ~Y ?ther reports on Indo-Pacific pipefishes,
but a _sigmficant number are published here for the
first time.

Common names. -English common names have
~een derived from the literature, no new names are
mtroduced here, and absence of a name indicates
that I have not located a published common name
for the taxon. Where more than one common name
has. be~n published, my choice has been entirely
subJective, an~ t~e ~ount~ wherein the given name
h~s been used is mdicated m parentheses. The principal sources for present common names are Munro (1955, 1958a, 1958b, 1958c, 1967) Robins et
al. (1980), Shiino (1972, 1976) and S~ith (1975).

~oloration.-: In general, color descriptions are
bnef, and are mtended to indicate the usual and
most persi~tent markings or colors of specimens
p~eserved m alcohol. In life, many Indo-Pacific
pipefi~h~s exhibit striking and brilliant coloration
but !his ~s largely lost soon after preservation. Colorat10n is not stressed in most species treatments

'

2

!

11

1,

AHF-Allan Hancock Foundation collections, now
atLACM.
AMNH - American Museum of Natural History,
New York.
AMS- Australian Museum, Sydney.
ANSP-Academy of Natural Sciences of Philadelphia.
BMNH- British Museum (Natural History), London.
BPBM-Bernice P. Bishop Museum, Honolulu.
BSKU-Department of Biology, Kochi University, Japan.
CAS-California Academy of Sciences, San Francisco.
CAS-SU- Stanford University collections, now at
CAS.
CM-Canterbury Museum, Christchurch, New
Zealand.
CSIRO-Commonwealth Scientific and Industrial
Research Organization, Division of Fisheries
and Oceanography, Marine Laboratory, Hobart, Tasmania.
FMNH-Field Museum of Natural History, Chicago.
GCRL-Gulf Coast Research Laboratory Museum, Ocean Springs, Mississippi.
HUJ-Hebrew University of Jerusalem.
ISRSE-Israel South Red Sea Expedition, collection at HUJ.
LACM-Los Angeles County Museum of Natural
History.

MHNG-Museum d'Histoire Naturelle, Geneva.
MNHN-Museum National d'Histoire Naturelle,
Paris.
MZB-Museum Zoologicum Bogoriense, Bogor,
Indonesia.
NMC-National Museum of Canada, Ottawa.
NMNZ-National Museum of New Zealand, Wellington.
NMS-Fisheries Experimental Station, Nagasaki
University, Japan.
NMV-National Museum of Victoria, Melbourne,
Australia.
NTM-Northern Territory Museum of Arts and
Sciences, Darwin, Australia.
QM-Queensland Museum, Brisbane, Australia.
QVM-Queen Victoria Museum and Art Gallery,
Launceston, Tasmania.
RMNH-Rijksmuseum van Natuurlijke Historie,
Leiden.
ROM-Royal Ontario Museum, Toronto, Canada.
RUSI-J. L. B. Smith Institute of Ichthyology,
Grahamstown, South Africa.
SAM- South Australian Museum, Adelaide.
SIO-Scripps Institution of Oceanography, La Jolla, California.
SMBL-Seto Marine Biological Laboratory, Kyoto University, Japan.
SMF-Natur-Museum und Forschungs-Institut
Senckenberg, Frankfurt-am-Main, Federal Republic of Germany.
SMNS- Staatliches Museum fur Naturkunde
Stuttgart, Ludwigsburg, Federal Republic of
Germany.
TFDA-Tasmanian Fisheries Development Authority, Hobart.
TM-Tasmanian Museum, Hobart.
USNM-National Museum of Natural History,
Smithsonian Institution, Washington, D.C.
USP-University of the South Pacific, Suva, Fiji
Islands.
WAM-Western Australian Museum, Perth.
YCM-Yokosuka City Museum, Japan.
ZMA-Zoc)logisch Museum, Amsterdam.
ZMB-Zoologisches Museum, Museum fur Naturkunde der Humboldt-Universitlit, Berlin.
ZMUC-Zoologisk Museum, University of Copenhagen.
ZSI-Zoological Survey of India, Calcutta.
DATA BASE

I have examined few representatives of the eastern Pacific species of Bryx, Cosmocampus or Syngnathus, and information on these is largely derived
from Fritzsche (1980). Diagnoses of genera and
subgenera and accounts of the remaining Indo3

Pacific pipefishes are based on my examination of
more than eleven thousand fish, representing the
majority of specimens in accessible museum and
research collections. Unfortunately, I have been
unsuccessful in my attempts to examine some pertinent material, particularly that in collections of
the People's Republic of China and the U.S.S.R.
This detracts from the completeness of this report,
but I doubt whether significant information, other
than additional distribution records, has been excluded by these omissions.
The number and length range of specimens I
have studied are indicated under "Material examined" in the species accounts. In most cases,
given meristic values are based on all or the majority of these fish. Remarks concerning the length
of mature males (those with developed brood
pouch) or brooding males (with eggs or pouchyoung) are based on specimens examined here or
on Fritzsche (1980). In poorly represented taxa,
measurements or proportional values are usually
based on all examined specimens, whereas these
data may be based on a hundred or more fish in
species represented by many specimens. Further
details on meristic and proportional values are giv-

en in reviews I have published on a number of
Indo-Pacific taxa (see Literature Cited). Data presented here are based on materials examined
through June 1984.

-r-r ◊

)

\)

y\

; ,, , ,0 11 1 ,ni
' ~
Tl

◊

~~ !\ i

9 ◊ ◊ Y

,,..-rr,-,-,....1;---,....

CHARACTERS AND METHODS

The identification of pipefishes requires a modicum of patience until one is familiar with the more
important character states employed in distinguishing the various genera and species. These
characters have here been reduced to a minimum,
and most users should soon find the identification
process to be relatively simple, painless and more
or less routine. Identification (best aided by x 1030 magnification) is largely based on the following:
I. Differences in the lateral pattern of the principal
body ridges (Fig. I: STR, STAR, LTR, LTAR,
ITR, ITAR) result in eight ridge configurations
(Fig. 2). The relative length or angle of deflection
of some ridges (e.g. Fig. I: LTR, LTAR) may
vary to some extent, but these basic patterns
constitute the typical lateral ridge configurations found in syngnathids. Omitting the infre-

s
LTAR

FrGURE I. Lateral and cross-sections ofa generalized pipefish delineating selected morphological features: A-anal fin; ARanal ring; D-dorsal fin; DFL-dermal flap; F - frontal ridge; G-gill opening; ITAR- inferior tail ridge; !TR-inferior trunk
ridge; LSR-lateral snout ridge; LTAR-lateral tail ridge; LTR-lateral trunk ridge; MDSR-median dorsal snout ridge;
MVTR-median ventral trunk ridge; N-naris; OPR-opercular ridge; P-pectoral fin; PPB-pectoral-fin base; PR-pectoral
ring (1st trunk ring); S-scutellum; SOPR- supraopercular ridge; SOR-supraorbital ridge; STAR-superior tail ridge; STRsuperior trunk ridge; TAR-tail ring; TR- trunk ring.
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the 2nd trunk ring in specimens which lack t~e
pectoral fin and fin-base. Tail ring counts begm
with the 1st ring behind the anus (usually _bearing the anal fin) and en_d with the penul!imate
ring excluding the termmal element beanng the
caudal fin. In cases where the anus and anal fin
are located on the same ring, tail ring counts
again begin with the ring behii:i,d the an~s. _The
number of total rings (trunk nngs + tail ~ngs)
oflndo-Pacific pipefishes ranges fro~ 26 ~n the
genus Doryrhamphus to at least 92 m Sllg7:1atopora. Fortunately, th~ nu~ber _of total n~gs
is not required for the identification of species
of the latter genus.
.
3. Pelvic fins are absent in all syngfinathids, bbut th~
presence or absen?e of other ns, num er~ o
fin-rays, and locat10n of the do_rsal fin are important identifying features. Fm-rays are unbranched and each ray is counted separ~tely.
The caudal fin is lacking in representatives of
five Indo-Pacific genera (Table 1), it is on~y present in larvae and juvenile representatives of
Haliichthys and two subgenera of Acentronura,
and it is always present in other undamaged
Indo-Pacific pipefishes. Except for the somewhat variable Kaupus and Notiocampus and
one atypical species of Campichthy! (C. ~a[el),
caudal-fin rays are highly conservative withm a
genus and typically number 8, 9, IO or. 11 _(Table I). Values other than these usually md~cate
regeneration of the ca~d~l fin, and concomitant
atypical numbers oftall nngs are to be expected.
Most pipefishes have an anal fin and numbe~s
of anal-fin rays range from 2 to 6. The fin is
often very small and it is sometimes concealed
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FIGURE 2. Diagrams illustrating la!eral aspects_oft~e eight
t pica! patterns of principal body ndges occurnng_m syngr{athid fishes. In each, the anterior part of the fish 1s toward
the left.

quent usually unilateral, aberrant patterns
which may occur in damaged or anomalous
specimens, most genera and/or sll:bgenera a:e
characterized by a single configu:at~on, wherem
there is less than five percent vanat10~ fro~ the
typical pattern. The principal exception _is encountered in the genus Syngnathus, wherem t~o
differing configurations occur. One ?fthese (Fig.
2e) appears to be most com~on i~ European
species, whereas the other (Fig. 2f) is th~ usual
configuration found in western Atlantic and
eastern Pacific species. However, two of !he
species treated here, S. acus (west~rn Indian
Ocean) and S. schlegeli (western Pacific Ocean)
have variable configurations, and the lateral
trunk (LTR) and tail rid~es (L'!AR) may be
unilaterally or bilaterally discontmuous or confluent.
.
The principal body ridges are reasonably distinct in most pipefishes, but they are poo~ly
defined in some genera (e.g. L{ssocamP_US, Swkunichthys). In such cases, shght drymg ?f a
specimen usually serves to enhance the ndge
pattern.
.
2. The body of a pipefish consists of _a senes of
rings (Fig. I), and accurate enu1:1era~10n of these
is a prerequisite for most identificat10ns. Tfll:nk
ring counts usually begin with the ring beanng
the pectoral-fin base and end with the ring bearing the anus (anal ring). However, the 1st complete ring behind the gill opening is counted as

TABLE I. Variations in caudal-fin dev~lopment
and in typical numbers of caudal-fin rays m genera
of Indo-Pacific pipefishes.
Fin absent
Phycodurus
Phy/lopteryx
Solegnathus
Stigmatopora
Syngnathoides
Fin-rays variable
Kaupus (7-10)
Notiocampus (6-7)
9 fin-rays
Doryichthys
Microphis
Trachyrhamphus
IO fin-rays
All other genera

Fin transitoryt
Acentronura*
Haliichthys
8 fin-rays
Filicampus
Kimblaeus
Minyichthys
Stipecampus
11 fin-rays

Heraldia
Leptoichthys

t Present in larvae and early juveniles only.
* Indo-Pacific subgenera only.

5

TABLE 2. Genera oflndo-Pacific pipefishes characterized by the absence of anal fin, together with
indications of those wherein the pectoral and/or
dorsal fins are absent in metamorphosed subadults-adults.
Genus

Apterygocampus
Bryx
Bulbonaricus
Kimblaeus
Nannocampus
Notiocampus
Penetopteryx
Pseudophallus
Siokunichthys

Pectoral fin
absent

Dorsal fin
absent

X

X

X

X

X*
X
X

X

enced here, the median dorsal snout ridge
(MDSR), lateral snout ridge or spine (LSR) and
opercular ridge (OPR) are described in most
accounts of genera or species. Dermal flaps are
absent in some genera (e.g. Syngnathus) but they
are typically present in others (e.g. Urocampus).
In at least one genus (Trachyrhamphus) dermal
flaps are greatly enlarged in planktonic young,
but reduced or absent in adults. It should be
noted that dermal flaps may be lost from poorly
preserved material, and that they are often
~parse, minute and difficult to see on good specimens.
5. Proportional data are based on the following
measurements in millimeters (mm): standard
length (SL)-straight line distance from tip of
lower jaw (mouth closed) to the articular base
ofthe median caudal-fin rays; total length (TL)straight line distance from tip of lower jaw to
the distal extremity ofthe undamaged fish; head
length (HL) - tip oflower jaw to rear margin of
opercle; snout length-tip of lower jaw to inner
anterior margin of bony orbit; snout depth least vertical dimension of snout, posteriad of
mouth; trunk depth- maximum depth of trunk
as measured between the outer margins of the
superior and median ventral trunk ridges. Measurements of SL and TL are routinely made to
the nearest 0.5 mm, other measurements are to
0. 1 mm. Although some pipefishes exhibit sig-

* Absent in subgenus Nannocampus only.

within the anterior part of the brood pouch in
adult males. Among Indo-Pacific pipefishes,
there are only nine genera which are characterized by the absence of the anal fin (Table 2).
Five Indo-Pacific genera are characterized by
the absence of pectoral fins in the metamorphosed demersal stage (Table 2), but most, and
perhaps all, representatives of these genera have
pectoral fins as pouch-larvae and in the nonmetamorphosed planktonic stage. In other
pipefishes, numbers of pectoral-fin rays range
from 5 to 27.
The dorsal fin is absent in metamorphosed
demersal representatives of three genera (Table
2), but these all have a well-developed dorsal
fin as pouch-larvae and in the non-metamorphosed planktonic stage. In other Indo-Pacific
pipefishes, numbers of dorsal-fin rays range from
11 to 75.
The dorsal fin is located entirely on the tail
in some genera (e.g. Siokunichthys, Urocampus), but it originates on the trunk of most pipefishes. The relative length and location of the
dorsal fin, useful characters in the identification
of many taxa, are determined from the number
of trunk rings and tail rings crossed by the dorsal-fin base. The number of subdorsal rings is
estimated to the nearest fourth of ring-length,
and is indicated by the formula: trunk rings
crossed by dorsal-fin base + tail rings crossed
by dorsal-fin base = total subdorsal rings. Point
of dorsal-fin origin is recorded in ¼ ring intervals before ( +) or behind ( - ) the anterior margin of the 1st tail ring (0-point).
4. Presence, degree of development or absence of
certain head ridges and dermal flaps (Fig. I) are
important factors in some determinations. Although other head ridges are sometimes refer-

b. In individual membranous egg-compartments, but otherwise unprotected (e.g. Solegnathus, Syngnathoides).
c. In a well-defined pouch and protected by
pouch plates, the ventral extensions of the
lateral plates of the trunk or tail rings (e.g.
Microphis, Doryichthys).
d. In a well-defined pouch, with or without
pouch plates, but with fleshy bilateral f?Ids
(pouch folds) which extend ventromesiad,
meet or nearly meet on the ventral midline
of the pouch, and more or less enclose the
brood-pouch eggs (e.g. Choeroichthys, Syngnathus).
.
.
e. In a sac-like fleshy pouch, with or without
pouch plates, which opens through an anteromesial slit or pore (e.g. Apterygocampus,
Hippocampus).
Herald ( 1959) described four different configurations of the free margins of the pouch folds
(pouch-closures), and three of these (Fig. 3) are
known to occur in lndo-Pacific genera.

nificant sexual dimorphism in certain dimensions (e.g. trunk depth), proportional data are
usually combined for both sexes.
6. The location and type of_the male bfrooddarea,
together with variations m types o egg- eposition and/or brood-pouch closure, are r~ferenced in the genus diagnoses and ~re bnefly
outlined here. These features are of little value
in routine identifications, since they ~re only
applicable to sexually mature or broodmg (eggcarrying) males.
.
.
Within the family Syngnathidae, the npe female fish deposits eggs within a specialized incubatory area or brood pouch on th~ ventral
surface of either the trunk or the tail of the
mature male. Among Indo-Pacific taxa, eight
genera are characterized by having the eggs.deposited on the trunk, whereas e~s are ?eposite?
on the tail in the remainder. With mmor vanations, eggs are carried by the male in one of
five basic arrangements:
a. Randomly attached and completely unprotected (the eastern Atlantic genera Entelurus
and Nerophis only).

KEY TO THE GENERA AND TREATED SUBGENERA OF THE FAMILY SYNGNATHIDAE

la. Distal part of tail not clearly pre~ensil~, not c?iled ve~trad in preservative; typ~cally without
distinct fleshy pads on venter of distal nngs; tall sometimes sle?der and th:ead-l~ke .. ...... . 2
1b. Distal part of tail clearly prehensile, typically coiled ven!rad m presdervativteh (Fldg.l~k); u(su~Pl~
with fleshy transverse pads on distal rings; tail not exceptiona11y s1en er or rea - i e exc
57
in Syngnathoides) . . . . . . . . . . . . . . . . . . . . .
•••• •••· · · · ·
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4.

. . .. . . . . . .... .. • 3
2a. Caudal fin present (sometimes minute or rudimentary) . . . . . . . . . . .
2b. Caudal fin absent in subadults-adults . . . . . . . . . . .
. . .. . . . . .. . . . . . .. - • • • • • • • - • · • · · · · 53
3a. Superior trunk and tail ridges continuous .... . .. . . . . . . . . . . . . . .... . . .. . . ... ... . • . • • • • • • 4
3b. Superior trunk and tail ridges discontinuous .. . .......... . .. .. . . .. . . .... ... .... • • • • • • • • 20
4a. Inferior trunk and tail ridges continuous, lateral trunk ridge not confluent with inferior tail ridge
(Fig. 5a) . . . . .. .. . .. .. .... . ... . . · - · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ·. · · : · · · ·. · · · · : · ·. . . . 5
4b. Inferior trunk and tail ridges discontinuous, lateral trunk ridge confluent with mfenor tall ndge
(Fig. 5b) . . . . . .. .... ... · · · · · · · · · · · · · · · · · · · · · · · · · · · · · . ... . . ...... . ... ... .. . .. . . . . . 12

C

3. Cross-sectional diagrams illustrating the everted
(a), semi (b), and inverted (c) types of brood-pouch closures
occurring in Indo-Pacific pipefishes with bilateral membranous folds (pouch folds) protecting the brood pouch of the
adult male.
FIGURE

6

(\

II .!

b

a

7

FIGURE

5.

5a. Anal fin present . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
5b. Anal fin absent . . . . . . . . . . . . . . . . . . . . . . . .
..... ....... ... .... .. ........ ...... ..

6
IO

6a. Lateral trunk ridge typically straight (Fig. 6a), dorsal-fin origin on trunk . . . . . . . . . . . . . . . . . . 7
6b. Lateral trunk ridge deflected ventrad near anal ring (Fig. 6b), dorsal-fin origin on tail ..
.................................
.........
. ... . .... . . Ichthyocampus, p. I 05
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FIGURE

6.

7a. Principal tail ridges essentially straight, the posterior angles of tail rings not produced and hooklike (Fig. 7a) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
8
7b. Principal tail ridges produced laterad, the posterior angles of tail rings usually hook-like (Fig.
7b) . . . . .
.......
................ ........
. . . . . . Phoxocampus, p. 155
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15b. Head and body ridges inconspicuous, largely concealed by fleshy integument; total rings 5074; pectoral-fin rays 5-13, the fin rounded; male brood area under tail ... . . Lissocampus, p. 114
16a. Anal fin present, caudal fin small or vestigial, dermal flaps usually present . . . Urocampus, p.
16b. Anal fin absent, caudal fin well developed, dermal flaps absent . .. ..... .. Siokunichthys, p.
. . . . . . . . . . . . . . . .. .. . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . .
17a. Dorsal fin present . . . . . . .
.... ...... ..... .
17b. Dorsal fin absent in subadults-adults . . . . . . . . . . . . . . . . . . . . . . .

a

9a. Trunk rings 13-17, pectoral-fin rays 7-11, dorsal-fin rays 16-19 . ... ... . ... Campichthys, p. 28
9b. Trunk rings 19-20, pectoral-fin rays 12-13, dorsal-fin rays 26-29 ......... . Stipecampus, p. 178

b

................

..... .. .. .... ... ....... ...... ....

Bulbonaricus, p. 24

11

9.

FIGURE

20a. Inferior trunk and tail ridges continuous . . . . . . .
..
. . . . . . . . . . . . . . . . . 21
20b. Inferior trunk and tail ridges discontinuous, the lateral trunk ridge confluent with inferior tail
ridge (Fig. I 0a) . . . . . . .
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 41
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I 0a. Mouth inferior, not on projecting snout (Fig. 8a); dorsal fin absent in subadults-adults .. . .. .
!Ob. Mouth terminal on projecting snout (Fig. 8b), dorsal fin present (genus Nannocampus)

18
19

18a. Dorsal-fin origin on 11-7 trunk rings, dorsal-fin rays 37-47 (eastern Atlantic) ... .. ... Entelurus
18b. Dorsal fin entirely on tail, dorsal-fin rays 11-13 . ... . ..... ............. . Notiocampus, p. 152
19a. Trunk rings 17-19, brood pouch with bilateral membranous folds and semi pouch-closure (Fig.
9a) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Penetopteryx, p. 15 3
19b. Trunk rings 10-12; brood pouch without bilateral folds, a closed sac-like structure opening
through an anteromesial pore (Fig. 9b) .......... .. ... .... . . ......... Apterygocampus, p. 19

7.

8a. Median dorsal snout ridge elevated or with semi-isolated dorsal projections, snout depth 1.32.3 in snout length
............................................
9
8b. Median dorsal snout ridge low, essentially entire and concave in lateral profile; snout depth
2.5-6.5 in snout length ...... . .... . .. ... . . .. . ..... . ..... .. .. . . . .......... Festucalex, p. 68
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FIGURE

10.

21a. Lateral trunk ridge confluent with lateral and superior tail ridges (Fig. 10b) . . . . . . . . . . . . . . . . 22
21b. Lateral trunk ridge not confluent with lateral and superior tail ridges
. . . 26
22a. Opercle with prominent ridges; posterior angles of rings elevated, produced to spine-like points;
male brood area under trunk . . . . . . . . . . . . . . . . . . .
..............
23
22b. Opercle without prominent ridges in subadult-adults, posterior angles of rings not typically
elevated and produced in subadults- adults, male brood area under tail . . . . . . . . . . . . . . . . . . . 24
a

b

FIGURE

8.

1la. Pectoral fins present . . . . . . . . . . . .. .... ... . . . .. . . . . . . . . Nannocampus (Mannarichthys), p. 149
11 b. Pectoral fins absent . . . . . . . . . . . .. . . . . ..... . . . . . .. . . ... Nannocampus (Nannocampus), p. 149
12a.
12b.
13a.
13b.

Pectoral fins present .. .. . . . .. ... ... .. . . . .. . . . . . . ........ .... ... . . .... . ..... ... . . . .
Pectoral fins absent in subadults-adults .. . . . . . .... . ...... ....... .

13
17

. ...... . . ........ . .... .. . . . ... . ... ..... . . . . .. . . . .
Dorsal-fin origin on trunk . .
Dorsal-fin origin on tail, usually between 2nd and I 0th tail ring . .. . . . ....... . . . . . . . . . . . .

14
16

23a. Caudal-fin rays typically 10, the fin small; tail rings more numerous than trunk rings .. .. . . .
........
. . . . . . . . . . . . . . . . . . . . . . . . . .... . ..... .. Maroubra, p. 119
23b. Caudal-fin rays typically 11 , the fin large; tail rings less numerous than trunk rings ..
.... ....... ...... .. ... .... ...... ....... ......... .. ..
. .... . ... Heraldia, p. 95
24a. Anal fin present, mature females without a long spinulose anal papilla . . . . . . . . . . . . . . . . . . . . 25
24b. Anal fin absent, mature females with a long spinulose anal papilla (Fig. 11) .. . ..
........
.........
. . . . . . . Pseudophallus, p. 161

/

......... .....

:: \./
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14a. Caudal-fin rays typically 10, anal fin present .. . . . . . ... . ... . . . . . . . . . ... . .. .. . .
15
14b. Caudal-fin rays typically 8, anal fin absent
. . . . . . . . . . . . . . . . . . . . . . . . . Kimblaeus, p. 108
15a. Head and body ridges conspicuous, not concealed by fleshy integument; total rings 31-44;
pectoral-fin rays 18-23, the fin emarginate; male brood area under trunk . . Choeroichthys, p. 31

8

FIG URE

9

11.

25a. Without distinct ridges on pectoral-fin base in subadults-adults, trunk strongly c~mressed(~1:1d
expanded dorsoventrally in mature females, pouch plates absent,. e~erted_ p~uc L~p~!~:~us, i~: 111

31b. Pectoral fin emarginate, trunk rings 15-26, anal-fin rays 4, male brood area under trunk . . .
... ..... ..... ... .. .... ..... .. ...... ..... ...... ..... ... ......
. . ... Doryichthys, p. 55

.rid~~~~~ ~~~t~;~l~fi~ -b~s·e· i-~ ~~b~ct~its~~~i~lt~, .trunk strongly co~pressed
25b. ~is~ail~ ·;ith.
and expanded dorsoventrally in mature females, pouch plates present, mvertei P~~cat1u~!~~~ 181
. .. . . . . . . . . . . .. . · · · · · · · · · ·· · · · ·· · · · . . . . . . . . . . . . . . . . . . y g
(Fi·g. 12b)

32a. Opercular ridge vestigial or absent in subadults-adults; without dermal flaps . . . . . . . . . . . . . . . 33
32b. Opercular ridge usually distinct in subadults-adults; with or without dermal flaps . . . . . . . . . . 36

n?t

i~2

33a. Supraopercular ridge and pouch plates present or absent, pouch-closure not inverted . . . . . . . 34
33b. Supraopercular ridge absent, pouch plates present, inverted pouch-closure (Fig. 15) .. .. .. . .
. . .. . . .. . . . .. . .. ... .. ... .. . . . . ......... . . . .. ... . . ... . .... ... . . ... . . . Syngnathus*, p. 181
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27
26a. Anal fin present . .. .. . • • · · · · · · · · · · · · · · · · · · · · · · · · · · · · ·
· · · · · · · · · · .. . . . .. . . B.
22
.....
..
.
:
.
.
.
.
.
.
.
ryx,
p.
.
··········
26b. Anal fin ab sent ... . .. . .. . . ... . .... . • • • · · · ·
27a. Caudal-fin rays usually 9-10, the fin not exceptionally long; adult fe~ales without a median
28
longitudinal fleshy fold under tail; male brood area under trunk or tail . ·1. ....
Caudal-fin
rays
typically
11
,
the
undamaged
fin
very
long
and
somewhat
anceo
ate
ig.
,
27b.
adult females with a median fleshy fold under tail; male _b_roo_d area _unde~
p·. 110
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13.
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b

a

34a. Snout long, its length 1.3-2. 1 in HL; snout depth > 4 in snout length . . . . . . . . . . . . . . . . . . . . . 35
34b. Snout short, its length 2.5-3.0 in HL; snout depth < 3.5 in snout length
. . . Pugnaso, p. 162
35a. Snout not strongly compressed laterally, trunk rings 19-23, dorsal-fin base somewhat elevated
. .. ... . . .. .. .. .. .... . . ... .. . . . . ... . . . .. .. .... . . . .. .. . . . . . . . .... . .. . Mitotichthys, p. 145
35b. Snout strongly compressed laterally, trunk rings 24-28, dorsal-fin base not elevated . . . .. .. .
. .. . . ... .. . . .. .. . . .. . . . ... ... . .. ... .. . .... . . . .... .. .. . . . . . .. .. . .. Hypselognathus, p. 104
37
36a. Without lateral snout ridge or dermal flaps . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
36b. With lateral snout ridge and/or dermal flaps . . . . . . .. . . .. . . .... . . . . .. .. . . Cosmocampus, p. 47
37a. Subdorsal trunk rings < 3.5, median dorsal snout ridge not confluent with supraorbital ridges,
trunk not strongly expanded dorsoventrally in adult females . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 38
37b. Subdorsal trunk rings > 4, median dorsal snout ridge confluent with supraorbital ridges, trunk
strongly expanded dorsoventrally in adult females . ... .. . .... . . . .. . ... . . . . . . . . Kaupus, p. 107

Median dorsal snout ridge not plate-like and elevated to or above dorsa~ rim of o~bit : . • • • • · 29
Median.dorsal. snout _ridge _plate~li~e _and _elevated to or. abo~e .dorsal .
101

~i~--

15.

12.

FIGURE

38a. Pectoral-fin rays usually 13-18 (in 99% of specimens examined), modally 14-1 7 .. .. .. . . . .. 39
38b. Pectoral-fin rays usually 8-13 (in 99%) modally 9-12
. . .. . .. . .. . Vanacampus, p. 197
39a. Anal-fin rays 2-3, pouch plates present, everted pouch-closure (Fig. 16a), genus Hippichthys 40
39b. Anal-fin rays 4, pouch plates absent, semi pouch-closure (Fig. 16b) . . . . . . . ... . . . .. . ... . . .
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Corythoichthys, p. 36

14.

29a. Snout without dorsolateral spines or spinules, withou_t bony platelets i°: gil~ yiemb~nes · (F: · 3o
29b. Snout with dorsolateral spines and spinules, adults with bony platelets m gil mem
.... ... ... ... ... ..... . ...... a
, P 20l
14b) . . . . . . . . . . . . . . . . . . . . . . .

;:n!~ti;g..

30a. Caudal-fin rays typically 9 . . • • · · · · · · ·. · · · · · · · · · ·. · · · · · · · · · · · · · · · · : : : : : : : : : : : : : : : : : : : : : ~2
30b. Caudal-fin rays typically 10 (except, vanably 7-10 m Kaupus)
3 la. Pectoral fin rounded, trunk rings 12- 14, anal-fin rays 2- 3, male brood area under t_a_ik~:;:;mpus
Atlantic) . . . . . . . . . . . . . . . . . . . . .
••· · · · · · · · · · · · · · · · · · · · · · · · · ·

40a. Lateral trunk ridge not deflected at anal ring (Fig. 17a)
Hippichthys (Parasyngnathus), p. 97
40b. Lateral trunk ridge deflected ventrad at anal ring (Fig. 17b) . . .. Hippichthys (Hippichthys), p. 97
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49a. First trunk ring much longer than 2nd (Fig. 2 la); pectoral fin typically emarginate; caudal fin
large, the membranes broad; dermal flaps absent; male brood area under trunk (genus Doryrhamphus)
..........
50
49b. First trunk ring not much longer than 2nd (Fig. 21 b), pectoral fin rounded, caudal fin not large,
dermal flaps usually present, male brood area under tail
.......
........
51
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41 b. Caudal-fin rays typically 10 . . . . . . .. . .. • • • •

. . . . . . . . 43
44

. . ... . . • • • • • · - · · · · · · · · · · · · · · · · · · · · · · · · ·
42a. Caudal-fin rays typically 8
42b. Caudal-fin rays typically 9 . . .. ... . . . .. • • • • • · · · · · · · · · · · · · · · · · · · · · · · · ·
43a. Median dorsal snout ridge with 1-3 semi-isolated dorsal projections, pect_m a~~
43b.

;>:; - I~P.±?
,,,

.. ... .. . . .. ... .. . . . 42
49
. . . . . . .. . . . . . .. . . .. . . . .

41 a. Caudal-fin rays typically 8 or 9 .

~:t~~ ~~~J-;n~~t ridge· ~~ti~~; p~~t~~~l~fi~- ~~Y~ 14~·1·6,·~~~i-fi·~ ~~Y~ 4

~!t~h~~,l~'. 142

. . . Fhicampus, p. 73

a

b
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2 1.

50a. Snout with 1-5 rows of dorsolateral spinules, without banded color pattern, membranous pouch
folds present in brooding males (Fig. 22a)
. .. . . . Doryrhamphus (Doryrhamphus), p. 58
50b. Snout without rows of dorsolateral spinules, mostly with banded color pattern, membranous
pouch folds absent in brooding males (Fig. 22b) . . ... . Doryrhamphus (Dunckerocampus), p. 58

44a. Caudal fin well developed; trunk rings 15-21 , the 1st not much longer than 2nd; male brood 45
area under trunk (genus MicJphis\ · · (.F: · ·i S)··t~~k ri~gs.2i.:_24· th~· i ~t-~l~~~iy i~~g~~ th~~
44b. Caudal fin often stubby or ru i~en ary ig.
'
'
Trachyrhamphus, p. 190
2nd; male brood area under tail
. .. ... .
·· ·· ···· ·
;\
\•
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FIGURE

18.
a

45a. Opercular ridge distinct, t~pi_cally complete; pectoral-fin base with 1- 2 distin~t ri_dge.s; _lateral
and inferior trunk ri~g~s diSt inct · · · · · · · · · · · · · · · ·b ·_~-~ith~~t ·di.sti·~~t- ridges in subadults45b. Opercular ridge v~stigi~l or obso~ete, ~ect?r~l-fin as
Microphis (Coelonotus) , p.
·······
adults lateral and infenor trunk ndges indistinct . . . •
'
· ·
·
· 19 )
46a. Without supplemental ridges belo~ longitudinal orerc~lar ndge ig. 'd a (F'g..1.9b). . : : : : : :
·
46b. With one or more supplemental ndges below longitudinal opercu ar n ge i •

46
127
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FIGURE

b

a

47
48

00©
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FIGURE

t~~~t ~~i~ti~~ly. ~h~rt· ~~d·d~~p: its. d~pth -~~~r~g~~ ·3·5~- 1 in
keeled scutella . . . . . . . .

12

52a. Median dorsal snout ridge low, entire, essentially concave in lateral profile (Fig. 23); lateral
snout ridge absent; without dermal flaps on eye . . . . . . . . . . . .
Micrognathus, p. 121
52b. Median dorsal snout ridge not essentially concave in lateral profile, often elevated or spiny;
lateral snout ridge or spine usually present; usually with dermal flaps on eye . . Halicampus, p. 75

sn:}l:::~~; cf;:!~c:!;u~r~~

54
.. Nerophis

54a. Distal third or more of tail very slender, sometimes thread-like; body without long spines . . . 55
54b. Distal third or more of tail not exceptionally slender, never thread-like; body with long spines
56
55a. Lateral trunk ridge angled dorsad, ends just below superior ridge near rear of dorsal-fin base
(Fig. 24a) . . . . . . . . . . . . .
.. ... ... ...... .....
. .. .. . . . ... . . Syngnathoidest, p. 179
55b. Lateral trunk ridge not angled dorsad, ends at or beyond anal ring (Fig. 24b)
..................
...........
. . . . . Stigmatopora, p. 17 4
11

127

23.

53a. Pectoral and anal fins present . . . . . . . . . .
. .. . . . . ... . . .
53b. Pectoral and anal fins absent in subadults-adults (eastern Atlantic)
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20.

·
h
4 3 1O 6 in snout length· scutella without
48a. Snout relatively long and slender, its dept averages . - .·
Microphis (Oostethus), p. 127
48b.
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F IGURE

scutena_wit.ho~i~~~:;rsdt~lc~:;trii:

b

5 la. Anal fin present . . . .
51 b. Anal fin absent (western Atlantic) . . . . . . .

19.

128
47a. Dorsal-fin rays 28- 56, subdorsal trunk rings 3.5-0.25,
20a) · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · : · · · ·12o 5 5
ually with some keeled scutella in
47b. Dorsal-fin rays 57-_74, subdorsal trunk nngs · - · ' us
Microphis (Belonichthys), p. 128
subadults-adults (Fig. 20b)
·······
··

a

b
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FIGURE

24.

56a. Lateral trunk ridge confluent with superior tail ridge (Fig. 25a), venter of most trunk rings with
a long median spine .. ..... .. .. ... . .. . ... . . .. ........ . . ... ... . ...... .. Phrcodu~us, p. 157
56b. Lateral trunk ridge confluent with inferior tail ridge (Fig. 25b), venter of trunk nngs without
long median spines . . . . . . . . . . . . . .
...............
. ... ..... Phyllopteryx, p. 158
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58
57a. With bony platelets on sclera of eye (Fig. 26), genus Solegnathus
57b. Without bony platelets on sclera of eye . .
. . .... . .. ....... . . ... .... ... . . . . 59

F IGURE

29.

63a. Caudal fin absent in subadults-adults; brood pouch sac-like, without separate bilateral membranous folds .. . . . ..... ... ... . .. . .... : . .. .... . .. . .. .. .... . Acentronura (ldiotropiscis), p. 16
63b. Caudal fin present; brood pouch not sac-like, with separate bilateral folds (Atlantic Ocean) ..
... • • • • • . .. • . . . . . . .
. . . .. ... .... . Acentronura (Amphelikturus)
* ~teral rid~e config1;1rati~n is variable in so1:1e P?Pulations and represen~atives of Syngnathus may key out in two places.

. t Distal portion of tail vanably straight or coiled m preserved representatives of S yngnathoides and the genus will key out

m two places.

Genus ACENTRONURA Kaup, 1853

FIGURE

Solegnathus (Runcinatus), p. 170
. Solegnathus (Solegnathus), p. 170

58a. Superior trunk and tail ridges continuous (Fig. 27a) . ..
58b. Superior trunk and tail ridges discontinuous (Fig. 27b)
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59a. Lateral trunk ridge confluent with inferior tail ridge . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
60
59b. Lateral trunk ridge confluent with lateral tail ridge (Fig. 28) ..... . .. . .. . Syngnathoidest, p. 179
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Acentronura Kaup, 1853:230 (type-species by monotypy:
H1ppocampus gracilissimus Temminck and Schlegel, 1850;
as subgenus of Hippocampus).
Atelurus Dumeril, 1870:584 (type-species by monotypy: Atelurus germani Dumeril, 1870).
A mphelikturus Parr, 19 30: 31 [type-species by original des1gnat1on: Amphelikturus brachyrhynchus Parr, 1930 (= S iphostoma dendriticum Barbour, 1905)).
ldiotroP_iscis Whitley, 1947: 150 (type-species by original des1gnat10n: Acentronura australe Waite and Hale, 1921 ).

Remarks. -As treated here, the genus Acentronura includes two subgenera (Acentronura and
Idiotropiscis) in the lndo-Pacific region, and one
subgenus (Amphelikturus) in the Atlantic Ocean.
Indo-Pacific species lack the caudal fin in subadults-adults, have slender and elongate broodpouch plates, and a sac-like brood pouch which
opens through an anteromesial pore. Brood-pouch
young of A. gracilissima have a minute caudal fin
and a 10-rayed caudal fin is present in planktoni~
juveniles (15- 18.5 mm TL) referable to the subgenus Acentronura. The Atlantic subgenus (Amphelikturus) is characterized by the presence of the
caudal fin in adults, by short pouch plates, and by
a largely open brood pouch with bilateral membranous folds.
These small fishes superficially resemble seahorses (genus Hippocampus) but the head is essen!ially in line with the longitudinal body axis (typically angled > 70° ventrad in seahorses), and they
have well-developed pouch plates (absent in seahorses).
Subadult-adult specimens oflndo-Pacific species
have ?een _found among "weed" and algae, and
early Juvemles have been taken in offshore plankton tows. The genus is poorly represented in collections and there are now fewer than 40 specimens
known from Indo-Pacific waters. Within this region, representatives of the genus occur from the
northern Red Sea to Japan and southeastward to
New Caledonia. The latter record is based on an
unidentified specimen photographed on a frond of
Caulerpa sp. at a depth of 30 m off Noumea.
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species and four lndo-Pacific taxa are recognized
here.
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28.

60a. Head essentially in line with longitudinal axis of body, pouch plates present . . . . . . . . . . . . . . . 61
60b. Head clearly angled ventrad (usually > 70°) from longitudinal axis of body, pouch plates absent
(the seahorses, not treated here) . . . . . . . . . . . . . . . . .. .... ... .. ........ . .. .. . . .. Hippocampus
6 la. Principal body ridges without enlarged spines; snout short, its length 2.4- 3.8 in HL (genus
Acentronura) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 62
61b. Principal body ridges with enlarged spines; snout long, its length 1.6-1.7 in HL . .. . . . .. . . . .
. . ..... . . ...... . . . ... .. ... . . . . ..... ... . . .... ..... . .. .. . .. . ... .. . ...... Haliichthys, p . 94
62a. Superior trunk and tail ridges discontinuous (Fig. 29a)
62b. Superior trunk and tail ridges continuous (Fig. 29b)
14

63
Acentronura (Acentronura), p . 16

_ Diagnosis. -Superior trunk and tail ridges contmuous or discontinuous, sometimes arched dorsad on subdorsal rings; inferior trunk ridge ends on
anal ring; lateral trunk ridge confluent with inferior
tail ridge. Head essentially in line with longitudinal
b?dy axis; median dorsal snout ridge low, with or
without 1-2 spine-like projections near vertical
through nares; opercular ridge usually complete,
an~ed upward toward gill opening; dorsal rim of
orbit and med_
ian dorsal head ridges often elevated;
~ectoral-~n .base protruding laterad, with 0-2
ndges; pnncipal body ridges distinct, often with a
~nob or spine-like projection near middle of each
nng
. . of trunk and anterior half of tail·' dorsal-fin
ongm usually on trunk, the fin-base elevated; tail
clearly prehensile; scutella vestigial or absent; witho_ut elongate spines; dermal flaps present. Trunk
nngs 11-15, total rings 49-59, dorsal-fin rays 1518, total subdorsal rings 3.25- 5.0, pectoral-fin rays
12-1 ?, anal-fin rays 2-4, caudal fin present or absent m adults. Brood pouch located under tail
pouch pl~tes present, pouch folds separate on ven~
tral midlme or united to form a closed sac-like
pouch _which opens through an anteromesial pore.
Atlantic and Indo-Pacific; marine. Probably 5-6

R ecent references. - Dawson, 1982a, 1982b,
1984a.
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Key to the Subgenera and Indo-Pacific Species of Acentronura
2

1a. Superior trunk and tail ridges continuous (Fig. 30a), subgenus Acentronura
1b. Superior trunk and tail ridges discontinuous (Fig. 30b)
.. .. . .. .

3
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Acentronura (Acentronura) gracilissima (Temminck and Schlegel, 1850)
Fig. 32
Hippocampus gracilissimus Temminck and Schlegel, 1850:
274, pl. 120, fig. 6 (not fig. 7 as given in text· as "gra'
cillimus" in fig. caption; Japan).
Atelurus germani Dumeril, 1870:584 (Cochin China).

Remarks. - Reportedly reaches a length of 100
mm and occurs near the base of red algae on rocky
reefs in Saga~i Bay (Masuda et al., 1975). The
smallest broodrng male examined here is 59.5 mm

Ql/q;

Common name. -Bastard seahorse (Japan).

!
)

\
FIGURE 30.

b

a

2a. Total rings 57-59, HL 7.2-8.2 in TL, adults with few dermal flaps
... . gracilissima, p. 17
2b. Total rings 51- 56, HL 5.9-6.8 in TL, adults usually with numerous dermal flaps . ..
........
... .. .. ....
. . tentaculata, p. 17
3a. Caudal fin absent in subadults-adults, pouch plates long and slender (Fig. 31 a), subgenus Idiotropiscis . . . . . . . . . .
...............
............
..................
3b. Caudal fin present, pouch plates short (Fig. 31 b), subgenus Amphelikturus (Atlantic Ocean).

b

a

TL.

Characters.-Rings 13 + 44-46 dorsal-fin rays
16, subdorsal rings 2.5-1.5 + 1.0-2.0 = 3.25-3.5,
pectoral-fin ra~s 14-17, HL 7.2-8.2 in TL, snout
length 2.4-3.0 rn HL, snout depth 2.8-4.0 in snout
length. Frontal and orbital ridges somewhat elevated, dermal flaps usually small and sparse in
adults.

Distribution.-Although recorded from the central and western Indian Ocean, available material
suggests that A. gracilissima is restricted to the
western Pacific Ocean (Indochina to Japan).
Material examined-Five specimens, ca. 59.580 mm TL, including the lectotype (RMNH 3927).

4

FIGURE 31.

4a. Snout relatively long, its depth ca. 2 in snout length; dorsum of predorsal trunk rings not much
narrower than dorsum of 3rd-5th tail rings; trunk rings 12
.............
. australe, p. 18
4b. Snout shorter, its depth ca. 1.5 in snemt length; dorsum of predorsal trunk rings about half as
wide as dorsum of 3rd- 5th tail rings; trunk rings 11
... ... .. ... ... .... .. . . . larsonae, p. 18

f~~~~\~\). Acentronura (Acentronura) tentaculata. Gulf of Suez, Red Sea. Adult male, 44.5 mm TL, holotype (BMNH
Acentronura (Acentronura) tentaculata Gunther
1870
Fig. 33

in snout length. Frontal and orbital ridges somewhat elevated; dermal fl~ps usually long, multibranched, and abundant m adults.
Study material faded in preservative. Smith
(1 ~63) described A. mossambica as more or less
umformly brown with some blackish filaments
(dermal flaps).

Acentronura tentaculata Gtinther, 1870:516 (Gulf of Suez)
Acentronura breviperula Fraser-Brunner and Whitley J 949:

148, fig. I (Mabuiag, Torres Straits, Queensland); BMNH
S 1890.1.1 4.5 1 (holotype).
yngnathozdes algenszs Fourmanoir, 1954:210 (Dzaoudzi
Mayotte I., Commore Is.).
'
Acentronura mossambica Smith, 1963:522, pl. 76, figs. f15(19n6haca and Inhambane estuary, Mozambique)· GCRL
I (paratype).
'

Remarks. -I find no substantial differences
among refer~~ced nominal species and, pending
study of additional collections, all are referred to
the synonymy of A. tentaculata. Reaches at least
63 mm TL and males may be brooding at ca. 33
mm.

Common name. - Pipehorse (South Africa).

FIGURE 32. Acentronura (Acentronura) gracilissima. Nagasaki, Japan. Brooding male, ca. 66.5 mm TL (USNM 73849).

16

. Study material faded in preservative. The specimen figured by Masuda et al. (197 5, pl. 26a) is
largely brownish.

Characters. -Rings 12 + 39-44 dorsal-fin rays
/1 -17, subdorsal rings 2.5-1.5 + 1'.5-2.5 = 3 25s~~' pectoral-fin rays 14- 16, HL 5.9- 6.8 in ·TL,
ut length 2 -8-3.6 in HL, snout depth 2.0-3.0

Distribution. -Examined adults are from the
Gulf ?fSuez, Djibo~ti, M~dagascar, Mozambique,
Arabian Gulf (Saudi Arabia), and the Torres Straits.
17

Material examined. - Twelve specimens, ca. 1563 mm TL, including the holotype (BMNH
1869 .6.21.8).

Additionally, a planktonicjuvenile (ca. 15 mm TL)
from Lizard I., Queensland, is provisionally identified as A. tentaculata.

FIGURE 34. Acentronura (ldiotropiscis) australe. Off Carnac I., Western Australia. Adult female, ca. 55 mm TL (WAM
P.25346-015).

Acentronura (ldiotropiscis) australe Waite and
Hale, 1921
Fig. 34

Acentronura (ldiotropiscis) larsonae Dawson,
1984
, Fig. 35

Acentronura australe Waite and Hale, I 921 :317, fig. 53
(St. Vincent Gulf, South Australia).

Acentronura (Jdiotropiscis) larsonae Dawson, 1984a: 156,
figs. 1-2 (Alpha I., Western Australia).

Common name.
Characters. -Rings 11 + 39-40, dorsal-fin rays
17, subdorsal rings 3-2 + 1-2 = 4.0, pectoral-fin
rays 12-13, HL 6.9 in TL, snout length 3.7-3.8 in
HL, snout depth 1.4-1.6 in snout length. Frontal
ridge strongly elevated and protruding clearly anteriad in adults; dorsal rim of orbit flared somewhat
laterad but not elevated strongly; dermal flaps
sometimes relatively long and branched in adults.
Light tan with brownish markings. Superior
ridges of predorsal trunk rings dark brown; side of
head and body with irregular pale blotches; with
diffuse dark spots on lower part of pectoral-fin base
and on inferior ridge of 5th and 8th trunk ring, and
with indications of vertically elongate pale blotches
on middle portions of these rings; side of tail with
indications of four diffuse dark bands.

Common name. -Southern little pipehorse
(Australia).
Characters. -Rings 12 + 37-39, dorsal-fin rays
15-16, subdorsal rings 2.25-2.0 + 1.25-1.5 =
3.25-3.75, pectoral-fin rays 14-15, HL 6.5-6.8 in
TL, snout length 2.8-3.2 in HL, snout depth 2.12.3 in snout length. Frontal ridge prominent, elevated, but not protruding conspicuously anteriad;
dorsal rim of orbit clearly elevated; dermal flaps
sometimes abundant and branched.
The only known specimen with persistent markings is largely dark brown. The snout is mainly pale
to near white, and there are a few diffuse pale spots
or blotches on the side of the body.
Remarks. -Probably fails to exceed 60 mm TL
and males may have the brood pouch developed
at ca. 42 mm TL.

Remarks. - The extremely narrow dorsum ofthe
predorsal trunk rings clearly distinguishes this
species from A. australe, its most closely related
congener. Probably fails to exceed ca. 50 mm TL;
males may be mature at 33.5 mm TL.

Distribution.- Three of the four known specimens are from South Australia (Gulf St. Vincent
and Cape Jervis), and one fish was dredged off
Camac I. , Western Australia (ca. 32°07'S). There
are no data on depth of occurrence or habitat.

Distribution. - This recently described species is
presently known only from the holotype and single
paratype found clinging to attached Sargassum sp.
in 3-9 m on a sheltered coral reef off Alpha I.,
Monte Bello Is. (ca. 20°36'S, l l 5°37'E), Western
Australia.

Material examined-Four specimens, ca. 4255 mm TL, including the holotype (SAM F. 719).
18

FIGURE 35. Acentronura (ldiotropiscis) larsonae. Monte Bello Is., Western Australia. Top.-Adult male, 33.5 mm TL, holotype
(NTM S.10805-00 1). Bottom.-Adult female, 33 mm TL, paratype (GCRL 21518).

GenusAPTERYGOCAMPUSWeber, 1913

em Pacific Ocean; marine. One described species,
but planktonic specimens under study suggest the
presence of one or more undescribed taxa.

Apterygocampus Weber, 1913: 11 5 (type-species by original
designation: Apterygocampus epinnulatus Weber, 1913).

Remarks. - The sac-like brood pouch is shared
only with seahorses (genus Hippocampus), and the
two Indo-Pacific subgenera of the genus Acentronura. Apterygocampus lacks the prehensile tail
characteristic of these taxa, and adults further differ
in the absence of dorsal, pectoral and anal fins
(present in Hippocampus and Acentronura). Planktonic specimens which retain the dorsal fin could
be confused with examples of Siokunichthys, but
representatives of Apterygocampus lack the welldeveloped pectoral fins which are present in species
of Siokunichthys.

. Diagnosis.-Superior trunk and tail ridges contmuous, inferior trunk ridge ends near anal ring,
la~eral trunk ridge confluent with inferior tail ridge
(Fig. 2d). Median dorsal snout ridge low, slightly
con_cave in lateral profile; opercle without longitudmal ridge; body ridges indistinct, the margins
entire; without keeled scutella, spines, serrations or
dermal flaps. Trunk rings 11, total rings 46-49,
~audal-fin rays 10, anal fin absent, other fins absent
m adults. Dorsal fin and membranous pectoral fins
present in pouch-larvae and planktonic specimens.
Pouch plates present; brood pouch closed, sac-like,
and opening through an anteromesial pore. West-

Recent reference.-Dawson and Allen, 1978.
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gill membrane develop ontogenetically, and they
are not usually visible (without staining) in specimens smaller than 55 mm SL. The distal portion
of the lateral trunk ridge may be angled slightly
ventrad, but is never strongly deflected toward the
inferior ridge.
Demersal examples of these pipefishes are most
common in reef and tidepool habitats, but they
occur to depths of at least 14-1 7 m.

2.1-3.8 in snout length. Brood pouch under tail,
pouch plates and folds present, inverted pouchclosure (Fig. 3c). Eastern Indian Ocean and western
Pacific Ocean; marine. Two species.

Remarks. -Planktonic specimens may retain
postlarval characters to lengths approaching 60 mm
SL. Such specimens differ from demersal fish in
having lateral spines on the snout, a prominent
median dorsal snout ridge, a longer and more slender snout, and in lacking bony plates in the gill
membrane. Among demersal fish, the plates in the

Recent references.-Dawson, 1977a, 1978a,
1982c.

Key to the Species of Bhanotia
Ia. Trunk rings modally 15, pectoral-fin rays modally 15, dorsal-fin rays usually 30-35 (in 98%),
diagonal anterodorsal snout ridges with 1-5 spines
......... fasciolata, p. 21
1b. Trunk rings modally 14, pectoral-fin rays modally 13, dorsal-fin rays usually 26-29 (in 86%),
diagonal anterodorsal snout ridges entire . . . . . .
........
. . . . . . . . . . . . . . . . . . nuda, p. 22

FIGURE 36. Apterygocampus epinnulatus. Top.-Gesser I., Indonesia. Brooding male, 27.4 mm SL, holotype (ZMA 112.621).
Bottom.-Luzon I., Philippine Is. Presumptive non-metamorphosed planktonic subadult, 27.4 mm SL (USNM 220992).

5.0-27.8 mm SL, including the holotype (ZMA
112.621).

Apterygocampus epinnulatus Weber, 1913

Fig. 36
Apterygocampus epinnulatus Weber, I 913: 116, fig. 42
[Gisser (= Gesser) I. (off Ceram), Indonesia].

Genus BHANOTIA Hora, 1925
Bhanotia Hora, 1925:463 [type-species by original designation: Syngnathus corrugatus Weber, I 913 (= S.fasciolatus
Dumeril, I 870)].

Common name.
Characters. -Rings 11 + 35-38, HL 11.4 in SL,
snouth length 3.9 in HL, snout depth 1.2 in snout
length. Pouch-larvae and planktonic specimens
with dorsal-fin origin on 4. 7 5-6.25 tail rings, 4.55.5 total subdorsal rings, 17-20 dorsal-fin rays, and
membranous pectoral fins.
Originally described as yellowish with a white
spot on every second ring and with bands of spots
on the head.

Diagnosis.-Superior trunk and tail ridges discontinuous; lateral trunk ridge essentially straight,
ends near anal ring; inferior trunk and tail ridges
continuous (Fig. 2f). Median dorsal snout ridge
short, with minute spine-like points, margined bilaterally by a short, diagonal, entire or spiny ridge;
dorsum of snout elsewhere with irregular rows of
minute conical spines or spiny ridges; nares protected above by bony lateral projections which terminate distally in 1-4 spiny points; opercle with a
complete or nearly complete longitudinal ridge;
subadults-adults with one to several minute bony
plates in gill membrane (Fig. 14b); principal body
ridges distinct, clearly notched or indented between
rings, the margins denticulate; scutella not keeled;
without dermal flaps; dorsal-fin origin typically on
trunk, the fin-base not elevated. Trunk rings 1316, total rings 51-58, dorsal-fin rays 26-35, total
subdorsal rings 6.25-8.0, pectoral-fin rays 12-16,
anal-fin rays usually 3, caudal-fin rays 10, HL 8.111.0 in SL, snout length 2.6-3.3 in HL, snout depth

Remarks.-To my knowledge, the holotype is
the only known adult. However, several planktonic
fish (22.5-27.8 mm SL), still retaining the dorsal
fin (Fig. 36), are provisionally referred to this
species. Probably fails to exceed 40 mm SL.
Distribution. -Known only from the Indonesian
type locality, from the Philippine Is. (Luzon and
Panay Is.) and from Wewak Hbr., Papua New
Guinea. The holotype was collected from a " reef,"
the other specimens were taken at the surface with
nightlight and dipnet.
Mate rial examined. - Thirteen specimens, ca.
20

F IGURE 37. Bhanotiafasciolata. Top.-Flores I., Indonesia. Adult female, 64.5 mm SL (GCRL 15725). Bottom.-Milne Bay,
Papua New Guinea. Adult female, 53 mm SL (USNM 217418).

Bhanotia fasciolata (Dumeril, 1870)

rays29- 35,subdorsalrings 1.75-0.5 + 5.5-7.25 =
6.5-8.0, pectoral-fin rays 13-16 (modally 15), HL
9.1-11.0 in SL, snout length 2.6-2.9 in HL, snout
depth 2.1-3.1 in snout length. Diagonal dorsolateral snout ridges with 1-5 minute spines; free bony
plates in gill membrane of subadults-adults readily
seen under low magnification.
Lower half of snout and suborbital with 4 brown
bars which continue across venter; a broad diagonal pale bar from eye crosses anterior part of opercle and venter of head, usually with a median lateral row of dark spots; opercle usually with two
narrow pale bars; head and body elsewhere largely

Fig. 37

Syngnathus fasciolatus Dumeril, 1870:561 [Java (Indonesia)].
Syngnathus uncinatus Weber, 1913: 110, fig. 36 [Banda reef
(Indonesia)]; ZMA 11 2.622 (holotype).
Syngnathus corrugatus Weber, 1913: 112, fig. 38 [Karakelang I. (Indonesia)].
Bhanotia sewel!i Hora, 1925:465, text fig. 7, pl. II , fig. 5
(Outram I., Andaman Is.); ZSI F. l 0690-1 (holotype).

Common name.
Characters.-Rings 14-16 + 39-42, dorsal-fin
21

brownish, sometimes with ocellate spots on lower
lateral scutella of trunk.

ing at 64 mm SL and maximum length is probably
less than 90 mm SL.

Remarks. - Bony plates in the gill membrane are
few, smooth, and well separated in small fish (ca.
55 mm SL). In large specimens (>70 mm), the
plates may number 9-11 , they are conspicuous,
crowded together, and spiny. Males may be brood-

Distribution. -Known from the Andaman Is. to
the New Hebrides (Fig. 39).
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Material examined-More than one hundred
and forty specimens, 37-84 mm SL, including the
holotype (MNHN 6023).
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B. fasciolata
B.nuda

FIGURE

39. Distributions of the species of the genus Bhanotia.

F1GURE

40.

38. Bhanotia nuda. Milne Bay, Papua New Guinea. Male, 49.5 mm SL, paratype (GCRL 15732).

Bhanotia nuda Dawson, 1978

Genus BRYX Herald, 1940

Fig. 38

Bryx Herald, 1940:52 (type-species by original designation:
Bryx veleronis Herald, I 940).
Microsyngnathus Herald, 1959:468 (type-species by original
designation: S yngnathus dunckeri Metzelaar, 1919; as subgenus of Syngnathus Linnaeus).

Bhanotia nuda Dawson, l 978a:403, figs. 1, 5 (Arakabesan
I., Palau Is.).

Common name.

Diagnosis.-Superior trunk and tail ridges discontinuous; lateral trunk ridge straight, ends near
anal ring; inferior trunk and tail ridges continuous
(Fig. 2f). Median dorsal snout ridge low, entire to
minutely serrate; opercle with a complete or incomplete longitudinal ridge; principal body ridges
not strongly elevated, indented but not deeply
notched between rings, the margins entire to denticulate; dermal flaps present or absent. Trunk rings
14-18, total rings 47-57, dorsal-fin rays 21-33,
total subdorsal rings 5.0-7 .5, pectoral-fin rays 914, anal fin absent, caudal-fin rays 10, snout length
> 2 in HL. Brood pouch under tail, pouch plates
little enlarged, pouch folds present, with everted or
semi pouch-closure (Figs. 3a, b). Red Sea, Arabian
Gulf and Indian Ocean, eastern Pacific Ocean and
western Atlantic Ocean; predominantly marine,
occasionally in western Atlantic estuaries. Two
species in the Indo-Pacific region, and two in the
Atlantic Ocean.
Remarks. - The absence of an anal fin distin- .
guishes Bryx from all genera with this configuration
of principal body ridges.
Recent references.-Dawson, 1981a, 1982b;
Fritzsche, 1980.

Characters.-Rings 13-15 + 37-40, dorsal-fin
rays 26-30, subdorsal rings 1.0-0.0 + 5.5-6.75 =
6.25-7.5,pectoral-finrays 12-14(modally 13),HL
8.1-10.1 in SL, snout length 2.6-3.3 in HL, snout
depth 2.2-3.8 in snout length. Diagonal dorsolateral snout ridges entire; bony plates in gill membrane of subadults-adults not readily seen under
low magnification.
Without dark bars on snout; opercle and snout
often with small dark spots; sometimes with a
prominent, dark-margined, pale spot near anteroventral angle of opercle; body elsewhere largely
brownish.
Remarks. - Bony plates in the gill membrane are
few, poorly developed, and best seen in stained
specimens(> 58 mm SL). Males may be brooding
at 47.5 mm SL and maximum size is probably ca.
70 mm SL.
Distribution. -Known from the Palau Is. and
southeastern Papua New Guinea (Fig. 39).
Material examined. -Fifty-nine specimens,
30.5-61.5 mm SL, including the holotype (CAS
40169).
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Bryx analicarens. Aldabra I., Seychelles Is. Brooding male, 125 mm SL (MNHN 54-57).

Key to the Indo-Pacific Species of Bryx
la. Trunk rings 14-15, dorsal-fin rays 21-28
lb. Trunk rings 16-18, dorsal-fin rays 27-33
Bryx analicarens (Duncker, 1915)

. . . . . ... . . . . . . ... . . .. . ... .. . . . . . veleronis, p. 24
.. . . . . . . .. . . . . . .. .. . . . . . ..... . analicarens, p. 23

Remarks. - Males are mature at ca. 115 mm SL
and this pipefish probably reaches ca. 130 mm SL.

Fig. 40

Syngnathus (Parasyngnathus) analicarens Duncker, I 915:
83 (Macran coast, Baluchistan).

Distribution. -Known from the western IndoPacific region including the Red Sea (Hermits I.,
Ethiopia), Arabian Gulf (Kuwait to Abu Dhabi),
Gulf of Oman and Indian Ocean (Zanzibar, Seychelles Is., Makran coast). There is little available
information on preferred habitat, but there are collections from tidepools and flats in depths of < 1
m , from among the brown alga Cystoceria sp., and
a specimen has been trawled at a depth of 45 m.

Common name.
Characters. - Rings 16-18 + 3 5-3 9, dorsal-fin
rays 27- 33, subdorsal rings 1.75-0.0 + 5.257.25 = 6.25- 7.25, pectoral-fin rays 13-14, HL 8.910.7 in SL, snout length 2.3-2.6 in HL, snout depth
;.9-3.9 in snout length. Head and body ridges entire, without dermal flaps.
Dorsum and sides crossed by ca. 15 pale bars
(?a. 0.5- 1.5 rings wide) separated by broad (4- 5
nng) dark and somewhat reticulate interspaces. A
~olor photograph provided by P. Fourmanoirshows
hfe coloration to be largely pink.

Material examined. - Eighteen specimens, 38125 mm SL, including five syntypes [BMNH
1865.3.18.58- 59 (2), BMNH 1911.2.23. 70 (1), ZSI
F.14295 (1), ZSI F.14297 (l)].
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These pipefishes are poorly known but demersal
subadults-adults are apparently commensal with
corals, particularly with species of Galaxea. Undescribed species are to be expected and collectors
are urged to obtain samples of associated corals,
and to describe or photograph life coloration of
these pipefishes.

mersal examples of recognized species are similar
in gross morphology, overlap in meristic values,
and are usually without persistent markings in preservative. Identification to species depends on determination of type of frontal process (Figs. 42, 43)
and life coloration. All but the anterior tip of the
frontal process is concealed within the integument,
but its shape can be determined with a little careful
dissection.

Recent reference. -Dawson, 1984b.

FIGURE 41. Bryx veleronis. Isla del Cafio, Costa Rica. Adult male, 49 mm SL (GCRL 16117).

Key to the Metamorphosed Demersal Stages of Species of Bulbonaricus
Genus BULBONARICUS Herald, 1953

Fig. 41

Bryx veleronis Herald, 1940

Bulbonaricus Herald, 1953:24 1 (type-species by original designation: lchthyocampus davaoensis Herald, 1953; as subgenus of l chthyocampus Kaup).
Enchelyocampus Dawson and Allen, 1978:405 (type-species
by original designation: Enchelyocampus brauni Dawson
and Allen, 1978).

Bryx veleronis Herald, 1940:55 (Albemarle I., Galapagos
Is.).
Bryx (Bryx) clarionensis Fritzsche, 1980: 198, fig. 7a (Isla
Clarion, Islas Revillagigedo, Mexico); GCRL 15754
(paratype).

Common name.

Diagnosis. -Superior and inferior trunk ridges
continuous with their respective tail ridges; lateral
trunk ridge straight, terminates near anal ring (Fig.
2b). Trunk rings 15-17, total rings 57- 63, anal fin
absent, caudal-fin rays 10. Planktonic and nonmetamorphosed specimens with a distinct snout
and terminal mouth, 22- 26 dorsal-fin rays, dorsalfin origin on 2nd-3rd tail ring, 7 .0- 8.5 total subdorsal rings, and 9-13 pectoral-fin rays. Metamorphosed demersal specimens with pugnosed
head, inferior mouth and fleshy lips, without a tubiform snout, dorsal or pectoral fins. With a bony,
spinose or entire, frontal process (largely concealed
within the integument) extending anteriad of eye;
body ridges indistinct; without dermal flaps. Brood
pouch under tail, pouch plates short, pouch folds
present, with semi pouch-closure (Fig. 3b). Eastern
Africa to the Palau Is.; marine. At least three species.

Characters. - Rings 14-15 + 33-37, dorsal-fin
rays 21-28, subdorsal rings 1.0-0.0 + 5.0-7.0 =
5.0-7.5, pectoral-fin rays 10-13, HL 7.6-10.3 in
SL. Head and body ridges somewhat serrate, usually with dermal flaps.
Tan to brownish, mottled or with indications of
dark and pale bands; some with pale spots or bars
on gill membrane.
Remarks. - The recently described B. clarionensis, based on planktonic specimens and distinguished only by a somewhat longer snout, is here
considered conspecific with B. veleronis. This pipefish reaches at least 60 mm SL and males may be
mature at 45 mm SL.
Distribution. -An eastern Pacific insular species
known from the Revilla Gigedo Is., Mexico to the
Galapagos Is., Ecuador, including the offshore islands of Costa Rica and Panama.
Material examined. - Thirty-three specimens,
33-60 mm SL.
Primary type. -Holotype (originally AHF 6, now
LACM 20012).

la. Frontal process V-shaped, the dorsal margins spinose or denticulate (Figs. 42a, 43a) . . . . . . . .
2
1b. Frontal process round in cross-section, spine-like, without marginal spines or denticulations (Figs.
42b, 43b) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
. ......... . ... .. davaoensis, p. 26

a

b

FIGURE 43.

2a. Trunk rings 15-16, head and body striped (in life)
. . .. ... . . . . . . . . . . .. . . . ... .. brucei, p. 26
2b. Trunk rings 17, head and body with minute white spots (in life) . . . . . . . . . . .. . . .... brauni, p. 25

Remarks. - These unusual pipefishes have strikingly different planktonic and demersal stages.
Planktonic examples usually have a typical pipefish
snout (Fig. 42), as well as dorsal and pectoral fins.
In contrast, metamorphosed demersal examples are
pugheaded, and lack dorsal and pectoral fins. DeFIGURE 44. Bulbonaricus brauni. Off Tantabiddi Creek, North West Cape, Western Australia. Metamorphosed demersal
presumptive female, 54 mm SL, holotype (WAM P.25800-00 I).

11, frontal process V-shaped with spinose margins
(Fig. 43a).
In life, anterior part of head white in holotype,
the head and body elsewhere brownish with numerous, minute, white spots. Pale to near white in
preservative, without persistent markings.

Bulbonaricus brauni (Dawson and Allen, 1978)

Fig. 44
Enchelyocampus brauni Dawson and Allen, 1978:407, figs.
6-7 (North West Cape, Western Australia).
b

a

FIGURE 42.

Heads of non-metamorphosed planktonic juveniles illustrating the spinose frontal process (a) present in Bulbo-

naricus brauni and B. brucei, and the entire process (b) present in B. davaoensis.
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Common name.

Remarks. -In addition to the metamorphosed
demersal holotype and paratype, this species is
known from a single non-metamorphosed plank-

Characters. -Rings 17 + 44- 46, dorsal-fin rays
24, total subdorsal rings 7.5, pectoral-fin rays 10-
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The holotype is from a dendrophyllid coral in a
depth of 10 m, the paratype from the coral Galaxea
musicalis in 0.6- 4.6 m, and the planktonic fish is
from the upper 67 m over a depth of 5050 m.

tonic specimen (Fig. 42a). Although these specimens agree with the holotype in morphology of the
frontal process, it is not absolutely certain that all
three are conspecific. Adult males presently unknown.

Material examined. - Three specimens, 44-5 5
mm SL, including the holotype (WAM P.25800001).

Distribution.-Eastern Indian Ocean (off Sumatra and Western Australia) to Palau (Fig. 48).

FIG U RE 45. Bulbonaricus brucei. Pangani, Tanzania. Metamorphosed demersal male, 43.5 mm SL, paratype (GCRL 16973),
with damaged pouch folds.

Bulbonaricus brucei Dawson, 1984

from a single, incompletely metamorphosed, demersal juvenile. Males may be mature at ca. 43.5
mm SL.
Distribution. - Known only from the type material collected, among the coral Galaxea clavus
in 1.0 m, in the central lagoon at Pangani, Maziwi
Is., Tanzania (Fig. 48).

Fig. 45

Bulbonaricus brucei Dawson, l 984b:569, figs. 5- 6 (Pangani, Tanzania).

Common name.
Characters.-Rings 15- 16 + 43-45, dorsal-fin
rays 22, total subdorsal rings 7.5, pectoral-fin rays
9-10, frontal process V-shaped with spinose margins (Fig. 43a).
In life, metamorphosed demersal males striped
with shades of green and white and with broad
blood-red edging on margins of opercles (Fig. 46);
demersal adult females similarly striped with white
and mauve. In preservative, near white without
persistent markings.

Material examined. - Six specimens, ca. 31- 4 5
mm SL, including the holotype (SMF 15521).
Bulbonaricus davaoensis (Herald, 1953)

F IGURE 47. Bulbonaricus davaoensis. Off Cape Melville, Queensland, Australia. Metamorphosed demersal brooding male
41 mm SL (AMS I.20774-004).
'

the rounded, spine-like, frontal process and, in the
absence of comparative information on life coloration, are provisionally considered to be conspecific. It appears likely, however, that western
Indian Ocean and Pacific Ocean populations include two or more species. Males may be brooding
at 41 mm SL.

upper 200 m over depths of 610- 7120 m, whereas
metamorphosed demersal examples are from coral
habitats in 1.8-8 m. Specimens from eastern Africa
were found among the coral Galaxea fascicularis.
Material examined.-Seventeen specimens, ca.
13-43 mm SL, including the holotype (USNM
112295).

Distribution.-K.nown from Kenya (near Mombassa) in the Indian Ocean, and from the Philippine
Is. southeastward to Fiji in the Pacific Ocean (Fig.
48). Planktonic fish have been taken within the

Fig. 47

60 °

80°

Recent reference. -Dawson, 1980a (as Enchelyocampus sp. and E. brauni from Queensland
Australia).
'

100°

Ichthyocampus (Bulbonaricus) davaoensis Herald, 1953:
242, fig. 37 (Gulf of Davao, Mindoro I., Philippine Is.).

Common name.

FIGURE

Characters.-Rings 16-17 + 40-45, dorsal-fin
rays 22-26, total subdorsal rings 7.0-8.5, pectoralfin rays 9-13, frontal process rounded and spinelike (Fig. 43b).
Mainly pale to near white in preservative. In life,
metamorphosed demersal African specimens are
green dorsally with a pale blue median streak, white
ventrally with a green median streak, and with
bright red on the ventral margins of the opercles.
Remarks. -At present, there are some 14 known
planktonic specimens (including holotype), and
three metamorphosed demersal examples. All share

46.

Remarks.- This species shares the V -shaped
frontal process with B. brauni, but tends to have
fewer trunk rings ( 15- 16 versus 17) and further
differs in life coloration (striped versus minutely
spotted in B. braum). Planktonic specimens are
unknown and data on dorsal and pectoral fins are
26
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B . brucei
B . davaoensis

48. Distributions of the species of the genus Bulbonaricus.
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points; dorsal-fin origin on trunk, the fin-base not
elevated; dermal flaps usually present on eye and
elsewhere on head. Trunk rings 13-1 7, total rings
39-52, dorsal-fin rays 16-19, total subdorsal rings
3.5- 5.0, pectoral-fin rays 7-11 , anal-fin rays 3-4,
caudal-fin rays 10 (except 8 in C. galez). Brood
pouch under tail; pouch plates little enlarged or
obsolete; pouch folds present; everted pouch-closure (Fig. 3a), at least in C. tryoni and C. galei.
Western Indian Ocean and Australia; marine. Four
described species and, based on juveniles and
planktonic fish, at least three undescribed taxa in
the western Indo-Pacific region.

Genus CAMPICHTHYSWhitley, 193 1
Campichthys Whitley, 193 la:313 (type-species by original
designation: Ichthyocampus tryoni Ogilby, 1890; as subgenus of Festucalex Whitley).

Diagnosis. - Superior and inferior trunk ridges
continuous with their respective tail ridges, lateral
trunk ridge ends midlaterally between last trunk
ring and 4th tail ring (Fig. 2b). Median dorsal snout
ridge a continuous elevated crest or a series of short
crests or knob-like elevations; opercular ridge usually complete, angled dorsad; margins of head and
body ridges entire to denticulate; principal tail ridges
neither angled laterad nor produced to hook-like

Distribution.-An endemic Australian pipefish
known to depths of 18 m from Shark Bay to Point
Peron, Rottnest I. and Lucky Bay, Western Australia and from the vicinity of Boston I. , South
Australia (Fig. 53).

Material examined.- Twenty-two specimens
24- 54.5 mm SL, including the neotype (USN M
216313).

Recent reference. -Dawson, 1977b.

Key to the Species of Campichthys
la. Trunk rings 13-15, total rings 39- 47
lb. Trunk rings 16-17, total rings 48-52 . . .

.. . ... ... ...... ... ..... . ... ... ... .... ..... ...
. .. ..... ..... ... . .... ... ... ... ... ..... ... .

2a. Trunk rings 13, pectoral-fin rays 8-9 . . . . . . . . . . . . . . . . . . . . .
2b. Trunk rings 15, pectoral-fin rays 10-11
..........

2
3

. .... . . . nanus, p. 29
. . . . . . . tricarinafus, p. 29

3a. Caudal-fin rays 1O; median dorsal snout ridge subcontinuous, elevated, plate-like . . . tryoni, p. 29
3b. Caudal-fin rays 8; snout ridge little elevated, usually with 2-3 separate crests or dorsal elevations
..... .. .. .... ...... . ... ... .... ..
..........................
. .... ... galei, p. 28

FIGURE SO. Campichthys nanus. Pinda, Mozambique. Adult male, 2S mm SL, holotype (RUSI 4663).

Campichthys nanus Dawson, 1977

Fig. 50

17-18, subdorsal rings 1.0-0.25 + 3.5-4.0 = 4.04.5, pectora~-fin rays 10-11 , caudal-fin rays 10,
HL 7.1-7.9 m SL, snout length 2.8 in HL, snout
depth 2.2-2.3 in snout length. Median dorsal snout
~idge essentially tripartite, a low ridge behind upper
~aw_followed by two well-separated knob-like proJect10ns.
Study material pale in preservative.

Campichthys nanus Dawson, 1977b:64 1, fig. 16 (Pinda,
Moza mbique).

Common name.

FIGURE 49.

Campichthys ga/ei. Point Peron, Western Australia. Adult female, S2 mm SL, neotype (USNM 216313).

Campichthys galei (Duncker, 1909)

head and ca. 12 diffuse pale bars crossing dorsum
and upper parts of sides.

Fig. 49

l chthyocampus galei Duncker, 1909:240 (Freycinet Estuary, Sharks Bay, Western Australia).

Remarks.-Among Indo-Pacific pipefishes, C.
galei shares the 8-rayed caudal fin with Stipecampus cristatus, Filicampus tigris, Kimblaeus bassensis and representatives of the genus Minyichthys.
Among these, only Stipecampus shares the lateral
ridge configuration of Campichthys (see key to genera), and C. galei differs from Stipecampus cristatus in gross morphology, coloration and in a
number of meristic features (compare species accounts). A relatively small pipefish which probably
seldom exceeds 60 mm SL; males may be brooding
at 36.5 mm.

Common name. -Gale's pipefish (Australia).
Characters.-Rings 16-17 + 32-36, dorsal-fin
rays 16-18, subdorsal rings 1.25-0.25 + 2.5-4.0 =
3.5- 4 .5, pectoral-fin rays 7- 8, caudal-fin rays 8,
HL 8.9- 9.8 in SL, snout length 2.7-3.3 in HL,
snout depth 1.5-2.1 in snout length. Median dorsal
snout ridge with 2-3 separate crests or projections,
not clearly elevated, continuous or plate-like.
Near white to dark brown, plain or with irregular
diffuse markings. Some fish with pale blotches on
28

Characters. -Rings 13 + 26-27, dorsal-fin rays
18-19, subdorsalrings 1.0-0.5 + 4.0-4.25 = 4.755.0,yectoral-fin rays 8- 9, caudal-fin rays 10, HL
~.3 m SL, snout length 3.0 in HL, snout depth 1.4
m snout length. Median dorsal snout ridge with
two separated crests, not elevated continuous or
plate-like.
'
Tan to brownish, some fish with 5 narrow pale
bars crossing dorsum of trunk.

Remarks. - A small pipefish, probably failing to
exceed ca. 50 mm SL; adult males unknown.
Distribution. -Known from Australian collections at Baleine Bank (ca. 16°4 7'S, 121 °51 'E) and
the Monte Bello Is., Western Australia, from New
Year I., Northern Territory, and from Thursday I.
(ca. l0°35'S, 142°13'E), Queensland (Fig. 53). Two
fish were taken from coral knolls at depths of 311 m.

Remarks.- This fish, known only from the holotype (R~SI 4663) and one paratype (24.5- 25
~ m SL), 1s among the smallest known tail-pouch
p1pefishes, and males may be mature at ca. 25 mm
SL.

Material examined-Four specimens 22-44
mm SL, including the holotype (BMNH 1892.1.14.45).

. Distribution. - Known only from the vicinity of
Pmda, Mozambique (Fig. 53).

Campichthys tryoni (Ogilby, 1890)

Campichthys tricarinatus Dawson, 1977

Fig. 52

Ichthyocampus tryoni Ogilby, 1890:56 (Moreton Bay,
Queensland).

Fig. 51
Ca':1pichthys tricarinatus Dawson, l 977b:64 l , fig. 14 (Baleme Bank, Western Australia).

Common name. - Tryon's pipefish (Australia).
Characters. -Rings 16-17 + 33-35, dorsal-fin
rays 17-19, subdorsal rings 1.25-0.25 + 3.0-4.0 =
4.0-4. 75 , pectoral-fin rays 7-9 (usually 8), caudal-

Common name.
Characters. - Rings 15 + 30-32, dorsal-fin rays
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C. tricarinatus
C. tryoni
C. nanus
C. galei

FIGURE 53. Distributions of the species of the genus Campichthys.

flaps. Trunk rings 14-21 , total rings 31-44, dorsalfin rays 17-34, total subdorsal rings 3.75-8.25,
pectoral-fin rays 18-23, anal-fin rays 4, caudal-fin
rays 10, HL 3.4-7.1 in SL, snout length 1.7-2.5
in HL, snout depth 1.9-7.0 in snout length. Brood
pouch under trunk, pouch plates and folds present,
semi pouch-closure (Fig. 3b). Odontoid processes
(Dawson and Fritzsche, 1975) present on premaxillae and dentaries. Northern Red Sea to central
Pacific Ocean; marine. Six species.

Genus CHOEROICHTHYS Kaup, 1856
Choeroichthys Kaup, 1856:55 [type-species by monotypy:
Choeroichthys valencienni Kaup, 1856 (= Syngnathus
brachysoma Bleeker, 1855)].
F1GURE 5 I. Campichthys tricarinatus. Top. -Monte Bello Is., Western Australia. Presumptive female, 44 mm SL (NTM
S.10805-002). Bottom.-Baleine Bank, Western Australia. Presumptive female, 37 mm SL, holotype (BMNH 1892.1.14-45).

Diagnosis. -Superior trunk and tail ridges continuous, inferior trunk ridge ends on anal ring, lateral trunk ridge confluent with inferior tail ridge
(Fig. 2d). Median dorsal snout ridge entire, not
strongly elevated; opercle with a complete median
longitudinal ridge, usually with supplemental ridges
above and below; head and body ridges distinct,
the margins entire to finely denticulate; dorsal-fin
origin on trunk, the fin-base not elevated; scutella
with or without longitudinal keels; without dermal

Remarks. -Some species (e.g. C. brachysoma,
C. sculptus) are quite common in collections, and
most are usually associated with reefs or reef flats.
Recent references. -Dawson, 197 6, 1978b.

Key to the Species of Choeroichthys

FIGU RE 52.

Campichthys tryoni. Moreton Bay, Queensland, Australia. Female, 59.5 mm SL (GCRL 22021).

la. Scutella without keels (Fig. 54a), dorsal-fin rays 17-26, total subdorsal rings 3.75-6.0 . . . . . . .
2
I b. Scutella with keels (Fig. 54b), dorsal-fin rays 27-34, total subdorsal rings 6.25-8.25 . . ..... .
..........
. ... sculptus, p. 34
2a. Snout short, its depth < 3 in snout length .. .. . ...... . . . . . . . .... .. . . . . . . . .
2b. Snout longer, its depth 3.5 or more in snout length

to exceed 80-90 mm SL; males may be brooding
at 60-65 mm.
Distribution. -An endemic Australian pipefish
presently known from three Queensland collections (Lindeman I., Moreton Bay and Southport;
20°27'S-27°58'S) and one damaged specimen, provisionally referred to C. tryoni, reportedly taken in
Gulf St. Vincent, South Australia (Fig. 53). The
holotype was dredged; there are no available data
on habitat or depth of capture.

fin rays 10, HL 8.4-10.5 in SL, snout length 2.63.2 in HL, snout depth 1.5-2.0 in snout length.
Median dorsal snout ridge elevated, may extend
above dorsal rim of orbit in adult males, often with
shallow emarginations but without separate knoblike projections or crests.
Mainly tan with brown markings; usually with
a pale blotch above opercle; dorsal and posterior
margins of opercle often with a series of small pale
blotches; males often with irregular dark bars on
venter of trunk.

Material examined -Nineteen specimens, 4272 mm SL, including the holotype (AMS 1.494).

Remarks. -A small pipefish which probably fails
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FIGURE 55.

FIGURE 54.

3a. Snout with a spiny anterolateral ridge (Fig. 55), dorsal fin plain ..... .. ...... . . latispinosus, p. 33
31

3b. Snout without a spiny anterolateral ridge; dorsal fin bicolored, brown in front and pale behind
......... .....................
. . . . . . . . . . . smithi, p. 34
4a. HL ca. 4.1 - 6.3 in SL, body without dark bars . . . . . . . . . . . . . . . . .
4b. HL ca. 3.4-3.9 in SL, body with irregular dark bars . . . . . . . . . . .

. .. .. ... ...... .... 5
. .. . .. .. . . .. cinctus, p. 33

Material examined. -More than two hundred
and ninety specimens, 10.7-62.5 mm SL, including the holotype (RMNH 7250).

throughout tropical central Pacific region. Most
common in sea-grass, reef and coral habitats to
depths of 25 m, mostly in < 5 m.

5a. Trunk rings 14- 18 (16 or fewer in 98%), total rings 31-36, trunk plain or with 1-2 lateral rows
of dark spots . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
..........
. . brachysoma, p. 32
5b. Trunk rings 18-19; total rings 37-39; head and/or trunk often with irregular dark lines or stripes,
infrequently with a few diffuse dark spots above lateral trunk ridge . . .. .. .. ... ... . . suillus, p. 35

FIGURE 57.

Choeroichthys cinctus. Moluccas Is., Indonesia. Brooding male, 38 mm SL, holotype (USNM 2 14567).

Choeroichthys cinctus Dawson, 1976

with irregular dark bars, principally on margins of
rings.

Fig. 57

Choeroichthys cinctus Dawson, 1976:48, figs. 5-6 (Lutuhalat I., Moluccas Is., Indonesia).

Remarks. - Males may be brooding at 38 mm
SL, probably fails to exceed 45 mm SL.
Distribution. -Known from Indonesia to Samoa
(Fig. 62). This species occupies a deeper habitat
than congeners and the majority of specimens are
from depths of 9.1-38.1 m.

Common name.
Characters. - Rings 15 + 20-22, dorsal-fin rays
22-26, subdorsal rings 4.25- 3.5 + 0.75-1.75 =
4.75-5.5, pectoral-fin rays 20- 23, HL 3.4-3.9 in
SL, snout length 1.7-1.9 in HL, snout depth 5.57.0 in snout length.
Ground color pale; opercle with dark spots; body

Material examined - Fourteen specimens, 28.542 mm SL, including the holotype (USNM
214567).

FIGURE 56. Choeroichthys brachysoma. Yirrkala, Northern Territory, Australia. Top.-Adult male, 54 mm SL. Bottom.Adult female, 52.5 mm SL (GCRL 13849).

HL 4.1-5.9 in SL, snout length 1.8-2.4 in HL,
snout depth 3.8-5.8 in snout length.
Tan to dark brown, plain, marbled or with faint,
irregular, narrow stripes; usually with a dark lateral
stripe on snout and opercle. Females usually with
a row of dark spots above and below the lateral
trunk ridge. Males usually with an incomplete row
of spots above the lateral trunk ridge and a complete row below.

Choeroichthys brachysoma (Bleeker, 1855)

Fig. 56
Sy ngnathus brachysoma Bleeker, 1855a:327 [Batu Archipelago (Indonesia)).
Choeroichthys valencienni Kaup, I 856:55, pl. 3, fig. 6 [Isle
of Bourbon (Reunion I.)); MNHN 6037 (holotype).
Doryichthys serialis Giinther, 1884:30, pl. 3 (Port Molle,
Queensland, Australia); BMNH 1881.10.12.29;82 (two
syntypes).

Remarks. -Males may be brooding at 35-40 mm
SL, probably reaches a length of ca. 65 mm SL.
See Dawson ( 197 6) for remarks on geographic variation.

Common name. - Short-bodied pipefish (Australia).
Characters.-Rings 14-18 + 17-20, dorsal-fin
rays 18-26, subdorsal rings 5.5-2.5 + 0.0-1.75 =
3. 7 5- 6.0, pectoral-fin rays 18-23 (usually 19- 20),

Distribution. - N orthem Red Sea to Society Is.
(Fig. 62). Infrequently taken eastward of the Solomon Is., and largely replaced by C. sculptus
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FIGURE 58. Choeroichthys latispinosus. South Murion I., Western Australia. Female, 27.5 mm SL, holotype (WAM P.258 15024).

Common name.
Characters. -Rings 19 + 20, dorsal-fin rays 22,
subdorsalrings5.5 + 0.25 = 5.75, pectoral-finrays
20, HL 4.2 in SL, snout length 2.1 in HL, snout

Choeroichthys latispinosus Dawson, 1978

Fig. 58
Choeroichthys latispinosus Dawson, 1978b:414, figs. 1-2
(South Murion I., Western Australia).
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Remarks. -Known only from the presumably
adult female holotype, taken at a depth of 8 m on
the reef slope at South Murion I., Western Australia (Fig. 62).

depth 2.8 in snout length. Side of snout with a
protruding, subvertical, spiny ridge (Fig. 55).
Mainly brown, with some irregular pale spots
and blotches on side; dorsum of body with 8-9
faint pale bars.

FIGURE 60. Choeroichthys smithi. Inhaca, Mozambique. Adult female, 44 mm SL, holotype (RUSI 3744).

lnhaca and Pinda, Mozambique (Fig. 62). I have
seen two fish which were reportedly collected at
Madagascar, and literature records (Smith, 19 51,
1963) suggest the occurrence of this pipefish at
Zanzibar and Delagoa Bay, South Africa.

gin. Pigmentation reduced posteriad to a continuous brown stripe along proximal third or fourth
of fin, the postero-distal part of fin immaculate.

Remarks.-Males may be brooding at 36.5 mm
SL, probably fails to exceed ca. 50 mm SL.

Material examined-Sixteen specimens, 26.547 .5 mm SL, including the holotype (RUSI 3744).

Distribution. - Known with certainty only from

FIGURE 59.
13817).

Choeroichthys sculptus. Phoenix Is. Top.-Adult male, 62 mm SL. Bottom.-Adult female, 60 mm SL (GCRL

Choeroichthys sculptus (Gunther, 1870)

Fig. 59

Distribution. -Eastern Africa to Makatea I.,
Tuamotu Archipelago in the central Pacific Ocean
(Fig. 62). Most common in reef habitats and in
depths of < 3 m.

Doryichthys sculptus Gunther, 18 70: 185 (Fiji Is.).
Doryrhamphus macgregori Jordan and Richardson, 1908:
246, fig. 7 (Philippine Is.); CAS-SU 20202 (holotype).
Microphis ocellatus Snyder, 1909:598 [Tanegashima I. (Japan)]; USNM 62946 (holotype).

Material examined-More than three hundred
and seven specimens, 18-79.5 mm SL, including
the lectotype (BMNH 1858.12.27. 106).

Common name.-Sculptured pipefish (South
Africa).

Choeroichthys smithi Dawson, 1976

Characters.-Rings 18-21 + 21-25, dorsal-fin
rays 27-34, subdorsal rings 7.25-4.0 + 0.5-2.5 =
6.25-8.25, pectoral-fin rays 18-23 (usually 20-21 ),
HL 4.9-7. 1 in SL, snout length 2.0-2.5 in HL,
snout depth 2.2-3.5 in snout length. Scutella with
prominent longitudinal keels (Fig. 54b).
Tan to brown, usually with dark stripe on opercle. Males with or without a dark spot on upper
part of each trunk ring and with 3 dark-margined
ocelli below. Females and juveniles without ocelli,
usually with 4 dark lateral spots or blotches on
each trunk ring.

Fig. 60

Choeroichthys smithi Dawson, 1976:51 , figs. 5, 7 (Inhaca,
Mozambique).

Common name. -Shortfin pipefish (South Africa).
Characters. -Rings 18-19 + 18-21, dorsal-fin
rays 17-21 , subdorsal rings 4.5-3.25 + 0.0-1.25 =
3.75-5.25, pectoral-fin rays 18-21 (usually 19),
HL 5.0-5.4 in SL, snout length 2.2-2.5 in HL,
snout depth 1.9-2.7 in snout length.
Mainly tan to dark brown, sometimes with irregular dark streaks on head and body. Dorsal fin
bicolored, the anterior part brown with pale mar-

Remarks. -Males may be brooding at 46 mm
SL, seldom exceeds 80 mm SL.
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FIGURE 61. Choeroichthys suillus. Top.-Jurien Bay, Western Australia. Adult female, 67 mm SL (WAM P.27953-010).
Bottom. -Cape Kimberly area, Queensland, Australia. Adult male, 47 mm SL (AMS I.22054-004).

Choeroichthys suillus Whitley, 1951

Characters. -Rings 18-19 + 18-20, dorsal-fin
rays 22-24, subdorsal rings 5.75-5.0 + 0.0-0.5 =
5.25-6.0, pectoral-fin rays 19-21 , HL 5.2-6.3 in
SL, snout length 1.8-2.0 in HL, snout depth 3.53.8 in snout length.
Brownish to tan with irregular pale blotches.

Fig. 61

Choeroichthys suillus Whitley, I 95 la:393, fig. 2 (Port Denison, Queensland, Australia).

. Common name.-Pig-snouted pipefish (Austra-

lia).
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Distribution. -An endemic Australian species
known only from Port Denison (ca. 20°S) and the
vicinity of Cape Kimberly (ca. l 6°l 6'S), Queensland from McCluer I., Northern Territory, and
'
.
.
from Jurien Bay and the Port Demson area m
Western Australia (Fig. 62). One fish is from a coral
knoll in 0-2 m, four are from reefs in depths of 514 m .

Head and trunk usually with indications of narrow
dark strips, sometimes with 4-6 diffuse dark spots
above the lateral trunk ridge, and with 7-8 narrow
pale bars on dorsum of trunk and tail.

Remarks. - Until recently, this species was known
only from the holotype, and it was provisionally
referred to the synonymy of C. brachysoma by
Dawson (1976). Probably reaches 70- 75 mm SL;
males may be mature at ca. 50-55 mm SL.
so•
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Material examined - Six specimens, ca. 34-67.5
mm SL, including the. holotype (AMS IA.1806).
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terior margin of 1st tail ring, the fin-base not elevated; most with distinctive markings on venter of
1st-8th trunk rings. Trunk rings 14-19, total rings
45-58, dorsal-fin rays 22-36, total subdorsal rings
4.0-7.75, pectoral-fin rays 12-18, anal-fin rays 4,
caudal-fin rays 10, HL 5.7-12.0 in SL, snout length
1.5-2.8 in HL, snout depth 3.5-11.9 in snout
length. Brood pouch under tail, pouch plates absent, pouch folds present, semi pouch-closure (Fig.
3b), pouch-eggs deposited in 2-17 transverse rows
within a sheet-like gelatinous matrix. Northern Red
Sea to the tropical central Pacific Ocean; marine.
Ten species.

Remarks. - Representatives of the several species
of Corythoichthys are generally similar in gross
morphology, and vary considerably in coloration
and in most meristic and morphometric features.
Identification requires careful counts and measurements, as well as reference to key characters
and species accounts. Most are found on or near
coral or rock reefs, and species of Corythoichthys
are often the most abundant pipefishes in these
areas.
Recent reference. - Dawson, 19 7 7c.

Key to the Species of Corythoichthys
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F1ouRE 62.

C. cinctus
C. latispinosus

Distributions of the species of the genus Choeroichthys.

anal ring; inferior trunk and tail ridges continuous
(Fig. 2f). Median dorsal snout ridge low, entire;
other median dorsal head ridges distinct, somewhat
elevated; opercle with a complete longitudinal ridge;
supraopercular ridge present; principal body ridges
distinct, indented to distinctly notched between
rings, the margins denticulate to entire in subadults-adults, spinulose in early juveniles; without
dermal flaps or keeled scutella; dorsal-fin origin
between anterior margin oflast trunk ring and pos-

Genus CORYTHOICHTHYSKaup, 1853
Corythoichthys Kaup, 1853:231 [type-species by subsequent
designation of Whitley, 1948a: Syngnathus fasciatus (not
of Risso, 1810) Gray, 1830 (= Syngnathus haematopterus
Bleeker, 1851 )].
Bhanotichthys Parr, 1930:27 [type-species by original designation: Syngnathus fasciatus (not of Risso, 1810) Gray,
1830].

Diagnosis. -Superior trunk and tail ridges discontinuous; lateral trunk ridge straight, ends near
36

2
3

2a. Trunk rings modally 15, without prominent lateral stripes on head, body usually with broad
brown bars
........ .. .... . .. .. ..... . .... ... .... . . amplexus, p. 38
2b. Trunk rings modally 16, with prominent lateral stripes on head, body with narrow reticulate
bars
.......................
. . flavofasciatus, p. 39
... .... .. ...
. ...... ...... .. ... ..
3a. Trunk rings modally 16 (in 96%) . . . . . . . . . . . .
3b. Trunk rings modally 17-18 (in 95%) . . . . . . . . . . . . . . . . .
.............
..........

o C. suillus

*

la. Snout short, its length averages 2.3-2.5 in HL, its depth averages 4.6- 4.9 in snout length
1b. Snout longer, its length averages 1. 7-2.1 in HL, its depth averages 5.3-9.1 in snout length

4
7

4a. Snout long and slender, its length averages 1.7- 1.8 in HL, its depth averages 8.0-9.1 in snout
length . . . . . . . . . .
...........................
............................
5
4b. Snout shorter and deeper, its length averages 2.0-2.1 in HL, its depth averages 5.3-7.0 in snout
length . . .
....................
.......
.........................
6
5a. Tail rings 48-55 (modally 51); dorsal-fin rays average 28; venter of anterior trunk rings plain or
with faint bars, spots or ocelli ..... ... . .. .. .. ... . . ... . ............ .. .......... schultzi, p. 46
5b. Tail rings 45-48 (modally 46); dorsal-fin rays average 23; venter of anterior trunk rings usually
.......
. . . . . . . . ocellatus, p. 44
shaded with dark brown . . . . . . . .
6a. Head with prominent stripes or reticulations; venter of anterior trunk rings spotted, barred or
streaked with brown; tail with indications of reticulate bars . . . . . . . . .
. .. . .. intestinalis, p. 42
6b. Head plain or dusky, venter of anterior trunk rings blackish, tail without reticulate bars .. ... .
. ... .... .... .
.........
........
nigripectus, p. 44
7a. Trunk rings modally 17 (92%), venter of anterior trunk rings plain or with distinct dark brown
to black markings . . . . . . . . . . . . . . . . . . .
.................................. 8
7b. Trunk rings modally 18 (97%), venter of anterior trunk rings with diffuse brownish spots or
blotches .. .... .... ... ...... .. ..... . ... . . ..... ............ . .. . . ... .. ... .. ... paxtoni, p. 44
8a. Tail rings 48-54, snout depth averages 5.3-5.9 in snout length, venter of anterior trunk rings
without a large brown blotch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9
8b. Tail rings 54-58, snout depth averages 6.8 in snout length, venter of anterior trunk rings with a
large brown blotch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . insularis, p. 41
9a. Head usually with prominent stripes or reticulations; both sexes with brown to black bars, spots
or small blotches on venter of anterior 1-4 trunk rings ....... .. .... . . .... . haematopterus, p. 40
9b. Head markings faint or obsolete; males with small blotches on venter of anterior 5-8 trunk rings,
........................
. polynotatus, p. 46
venter plain in females
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R emarks. -A small pipefish which seldom
reaches 90 mm SL; males may be brooding at 5055 mm SL.

SL, snout length 2.1-2.8 in HL, snout depth 3.75.4 in snout length.
Head without prominent stripes behind eye; body
with broad dark bands (ca. 3-4 rings wide) crossing
side and dorsum, sometimes divided to form two
close-set bands, sometimes indistinct on posterior
third of tail; venter of anterior trunk rings blotched
with dark brown in males, often with small paired
spots in females (Fig. 63a). See Masuda et al. (1975,
pl. 25, fig. 1) for color photograph.

FIGURE 63. Typical markings on venter of head and anterior trunk rings in Corythoichthys amplexus (a), C. flavofasciatus
(b), C. haematopterus (c), C. insularis (d), and C. intestinalis (e).

Distribution.-Gulf of Oman to Samoa (Fig. 65),
and the Ryukyu Is. Known from depths of 0.230.5 m, but apparently most commonly found in
depths > 9 m.
Material examined.-More than two hundred
and twenty-five specimens, 41 .5-89 mm SL, including the holotype (USNM 2134 79).
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0 C. amplexus
• C. flavofasciatus

FIGURE 65. Distributions of Corythoichthys amplexus and C. flavofasciatus.

FIGU RE 66.

Corythoichthys flavofasciatus. Society Is. Adult male, 91.5 mm SL (GCRL 14448).

Common name.
Characters.-Rings 15-17 + 32-39, dorsal-fin
rays 26-36, total subdorsal rings 5.75-7.75, pectoral-fin rays 13-17 (modally 15), HL 6.8- 10.9 in
SL, snout length 1.9-2.6 in HL, snout depth 3.56.3 in snout length.
Head with prominent lateral stripes; body with
indications of ca. 20 reticulate bands crossing dorsum and side; lower part of side of trunk sometimes
with 1-2 narrow stripes or with rows of small dark

Corythoichthys flavofasciatus (Rtippell, 1838)
Fig. 66
FIGURE 64. Corythoichthys amplexus. Top.-Milne Bay, Papua New Guinea. Adult female, 71.5 mm SL (GCRL 18833).
Bottom.-One Tree I., Queensland, Australia. Adult female, 74 mm SL (USNM 214900).

Corythoichthys amplexus Dawson and Randall,
1975
Fig. 64

Common name.
Characters.-Rings 14-16 + 35-39, dorsal-fin
rays 23-30, total subdorsal rings 4.5-6.25, pectoral-fin rays 12-15 (modally 14), HL 8.4-12.0 in

Corythoichthys amplexus Dawson and Randall, 1975:271 ,
figs. 6-7 (Fiji Is.).
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Syngnathus f[avofasciatus Rtippell, 1838: 144 (Jidda, Red
Sea).
Syngnathus conspicillatus Jenyns, 1842:147, pl. 27, fig. 4
(Tahiti).
Corythroichthys sealei Jordan and Starks in Jordan and
Seale, 1906:2 13, fig. 18 (Apia, Samoa); USNM 51722
(holotype).
Corr~hoichthys serrulifer Fowler, 1938a: 136 (Papeete, Tahiti); ANSP 18372 (holotype).
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This pipefish seldom exceeds 115 mm SL, and
males may be brooding at 70 mm SL. See Dawson
(1977c) for discussion of geographic variation.

spots; dorsal fin often with rows of translucent spots;
venter of head and l st trunk ring usually with a
stripe-like dark blotch on midline (Fig. 63b); males
with a black blotch on venter of anal ring.

Distribution.-One of the most common IndoPacific pipefishes, occurring to depths of ca. 24 m
throughout much of the region from the northern
Red Sea to the Tuamotu Is. (Fig. 65). However,
the species has not been found among numerous
collections examined from Indonesia and the Philippine Is.
Material examined. -More than five hundred
specimens, 39-116 mm SL, including the neotype
(USNM 214919).

Remarks. - This is the only pipefish wherein
males have a persistent black blotch on the venter
of the anal ring, and this is often present in fish as
small as 50 mm SL. Females and small males can
be confused with specimens of C. intestinalis, but
most can be distinguished by the higher average
HL in SL ratio of C.flavofasciatus (9.2 versus 8.0),
and by the elongate median ventral blotch on the
head and 1st trunk ring (absent in C. intestinalis).

some populations (e.g. Seychelles Is.) are largely
plain.

permit separation of over 95% of western Pacific
specimens of C. haematopterus and C. intestinalis.
For further comparisons, see this section under C.
polynotatus.
Males may be brooding at ca. 90 mm SL and
this pipefish reaches ca. 200 mm SL.

Remarks. - This pipefish can be confused with
C. intestinalis and C. polynotatus and, within areas
of sympatry, all three may be expected in the same
collection. Corythoichthys haematopterus differs
from C. intestinalis in numbers of trunk rings
(modally 17 versus 16 in intestinalis), Pacific specimens of C. haematopterus lack prominent dark
markings on the distal third of the tail (present in
C. intestinalis), and markings on the venter of the
anterior trunk rings are usually darkest and most
prominent in C. haematopterus. With well-preserved material, differences in tail markings alone

•
0

C. intestinalis
C. haematopterus

Distribution. - Known from the eastern coast of
Africa to the New Hebrides (Fig. 68). Occurs to
depths of at least 20 m but most commonly taken
within the 0-3 m range.
Material examined.- More than six hundred and
fifty specimens, 42-198 mm SL, including the lectotype (RMNH 27442).

•' ,

FIGURE

68. Distributions of Corythoichthys haematopterus and C. intestinalis.

FIGURE

69. Corythoichthys insularis. Amirante Is. Adult male, 87.5 mm SL, paratype (GCRL 14459).

FIG U RE 67. Corythoichthys haematopterus. Top.-Seychelles Is. Adult female, 152 mm SL (GCRL 14476). Bottom.-Bougainville I., Solomon Is. Adult male, 138 mm SL (GCRL 14437).

Corythoichthys haematopterus (Bleeker, 18 5 1)
Fig. 67

Common name.
Characters.-Rings 16-18 + 32-37, dorsal-fin
rays 23-33, total subdorsal rings 4.75-7.0, pectoral-fin rays 13-18 (modally 16), HL 6.3-9.4 in
SL, snout length 1.9-2.4 in HL, snout depth 3.88.0 in snout length.
Usually with prominent stripes or reticulations
on head, and with ca. 14 poorly defined, striped
or reticulate, bars crossing the dorsum and side of
body, the bars vestigial or obsolete on distal third
of the tail; venter of the anterior trunk rings with
prominent brown to blackish bars or paired spots
in males, with paired diffuse spots or blotches in
females (Fig. 63c). Markings highly variable and

Syngnathus fasciatus (not of Risso, 1810) Gray, I 830:pl.
89, figs. 2-2a [Amboyna (Indonesia)].
Syngnathus haematopterus Bleeker, 185la:258 [Banda
Neira (Indonesia)).
Ichthyocampus papuensis Sauvage, 1880:228 (New
Guinea); MNHN A.2333 (holotype).
Corythroichthys isigakius Jordan and Snyder, 190 I :7, pl.
5 (Yaeyama, Ishigaki I., Ryu Kyu Is.); CAS-SU 6519
(holotype).
Corythroichthys elerae Evermann and Seale, 1907:57, fig.
2 (Bacon, Philippine Is.); USNM 55908 (holotype).
Syngnathus crenulatus Weber, 19 13: 109, fig. 35 [Binongka
I. (Indonesia)).
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Corythoichthys insularis Dawson, 1977

Fig. 69

fin rays 14- 16 (modally 15), HL 8.3-9.5 in SL,
snout length 1.9-2.1 in HL, snout depth 6.0-7.7
in snout length.
Usually with diffuse, ventrolateral, dusky blotches on anterior and posterior portions of opercle,
head otherwise without prominent markings; usually with indications of 4-5 broad dusky bars (45 rings wide) on the side and dorsum of the trunk

Corythoichthys insularis Dawson, l 977c:324, figs. 16-1 7
(off D'Arros I., Amirante Is.).

Common name.
Characters.-Rings 17-18 + 37-41 , dorsal-fin
rays 26-30, total subdorsal rings 5.0-6.0, pectoral-
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reaches ca. 100 mm SL; males may be brooding
at 82 mm SL.

and subdorsal part of tail, sides and dorsum of body
elsewhere largely pale; venter of 1st trunk ring with
a diffuse transverse dusky bar which may continue
upward to pectoral-fin base; venter of 2nd-5th trunk
rings with a prominent brown blotch which may
continue on lower part of side (Fig. 63d).

Distribution. - Known only from the Amirante
and Comore Is. (Fig. 70) in depths of 20-42. 7 m .
Material examined.- Twenty-eight specimens,
60-91.5 mm SL, including the holotype (ANSP
110061).

Remarks. -A small pipefish which probably
so•
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R emarks. - This species has been confused with
the superficially similar C. haematopterus, but the
presence of bars or prominent reticulations on the
posterior third of the tail and modally 16 trunk
rings serve to readily distinguish most specimens
of C. intestinalis. This pipefish reaches a length of
ca. 160-165 mm SL, and males may be brooding
at 65-70 mm SL.

Characters. -Rings 15-17 + 31-3 7, dorsal-fin
rays 26-32, total subdorsal rings 5.0-7.0, pectoralfin rays 14-18 (modally 16), HL 6.6-9.8 in SL,
snout length 1.8- 2.4 in HL, snout depth 3.9-8.9
in snout length.
Coloration highly variable within samples and
between localities. Head usually with distinct stripes
or reticulations; trunk and tail with 20 or more
striped or reticulate bars crossing dorsum and side,
the pale interspaces about equal to length of bars;
venter of anterior trunk rings most commonly
marked with a parallel series of paired brown spots
or blotches, markings seldom united to form transverse bars and usually smaller and less distinct in
females (Fig. 63e).

Distribution. -Eastern Borneo eastward to Samoa and Tonga Is. (Fig. 68), most commonly in
the 0-3 m depth range.
Material examined. - More than six hundred
specimens, 20-160 mm SL, including the lectotype
(AMS A.8871).

O C. insularis
• C. nigripectus
C. polynotatus

*
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72. Typical markings on venter of head and anterior trunk rings in Corythoichthys nigripectus (a), C. ocel/atus (b),
C. paxtoni (c), C. polynotatus (d), and C. schu/tzi (e).

FIG U RE

F IGURE 7 1. Corythoichthys intestinalis. Top. -Queensland , Australia. Subadult, 70 mm SL (GCRL I 70S0). Bottom. -Guam,
Mariana Is. Adult male, 113 mm SL (GCRL 144S5).

Corythoichthys intestinalis (Ramsay, 1881)
Fig. 71

Corythroichthys waitei Jordan and Seale, 1906:212, fig. 17
(Samoa); USNM SI 723 (holotype, female).

Sy ngnatus (sic) intestinalis Ramsay, 188 1:494 (Solomon
Is.).

Common name. - Banded pipefish (Australia).
42

FIGURE

73. Corythoichthys nigripectus. Gulf of Aqaba, Red Sea. Adult male, 90 mm SL (GCRL 14454).
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to dusky in Pacific fish, mostly dark brown to black
on lower part of opercle in Red Sea examples; venter of anterior trunk rings largely shaded with dark
brown or black (Fig. 72a), shading often continued
on lower part of side.

Corythoichthys nigripectus Herald, 19 5 3

Fig. 73
Corythoichthys nigripectus Herald, 1953:275, fig. 41 b (Arji
I., Bikini Atoll).

Common name.
Characters. -Rings 16 + 36-40, dorsal-fin rays
25-31 , total subdorsal rings 4. 7 5-6.0, pectoral-fin
rays 13-17 (usually 15-16), HL 6.8-9.8 in SL,
snout length 1.9-2.3 in HL, snout depth 5.0-7.8
in snout length.
Head with an indication of a dark lateral stripe
on the snout, elsewhere largely plain except for a
dusky to near-black opercle; side and dorsum of
body without distinct bars or stripes; dorsal fin with
1-3 rows of translucent spots; venter of head pale

Remarks. -Apparently a relatively small pipefish which seldom exceeds 110 mm SL; males may
be brooding at 85-87 mm SL. See Dawson (1977c)
for remarks on geographic variation.
Distribution.-Northem Red Sea and from Ulithi Atoll (Caroline Is.) eastward to the Society Is.
(Fig. 70). Most collections have been in depths of
4.6-27.4 m.
Material examined -Forty-two specimens, 69110 mm SL, including the holotype (USNM
140230).

*• C.C. paxtoni
schultzi
O C. ocellatus

Distributions of Corythoichthys ocellatus, C. paxtoni and C. schultzi.

FIGURE

75.

FIGURE

76. Corythoichthyspaxtoni. One Tree I., Queensland, Australia. Adult female, 108 mm SL, holotype (AMS I.18598-

001).
FIGU RE

74.

Corythoichthys ocellatus. Bismarck Archipelago. Adult male, 68 mm SL (GCRL 14447).

Corythoichthys oce/latus Herald, 195 3

Fig. 74

similar to those of C. ocellatus. Specimens of C.
ocellatus have darker pigmentation on the venter
of the anterior trunk rings, and have lower average
numbers of total rings and dorsal-fin rays (respectively, 46 and 23 versus 51 and 28 in C. schultzz).
Probably fails to exceed ca. 110 mm SL and males
may be brooding at 58 mm SL.

Corythoichthys ocel!atus Herald, 1953:267, fig. 41 a (Florida I., Solomon Is.).

Common name.
Characters.-Rings 15-16 + 29-32, dorsal-fin
rays 22-25, total subdorsal rings 4.0-5.0, pectoralfin rays 14-17 (modally 15), HL 5.7-7.1 in SL,
snout length 1.7-2.0 in HL, snout depth 7.3-8.8
in snout length.
Head with diffuse dark stripes, sometimes with
ocelli on opercle and dorsum; trunk and tail with
traces of faint bars overlaid with a light to moderate
concentration of somewhat elongate ocelli or short,
pale-centered, dark stripes; venter of anterior trunk
rings usually densely shaded with dark brown,
markings sometimes reduced to an indistinct bar
on each ring (Fig. 72b).

Distribution. - Known to depths of 12 m from
the Celebes and Philippine Is. to Palau, Australia
and the Solomon Is. (Fig. 7 5).

fin rays 14-17 (modally 16), HL 7.1-9.5 in SL,
snout length 1.9-2.2 in HL, snout depth 5.3-9.2
in snout length.
Head with indistinct diffuse dark stripes; body
with ca. 12-15 diffuse, reticulate, bars crossing the
dorsum and upper part of side, bars usually lacking
on distal third of tail; venter ofanterior trunk rings
with diffuse blotches or bars in males, with small
paired spots on each ring in females (Fig. 72c).

terior part of the tail distinguish C. paxtoni from
other species of Corythoichthys. Probably fails to
exceed ca. 140 mm SL; males may be brooding at
80-85 mm SL.

Distribution.-An endemic Australian species
known to depths of ca. 18 m on the Great Barrier
Reef (Fig. 7 5).
Material examined - More than one hundred
and ten specimens, 44-134 mm SL, including the
holotype (AMS 1.18598-001).

Remarks. - Presence of 18 trunk rings and absence of prominent persistent markings on the pos-

Material examined.- Twenty-six specimens, 45103 mm SL, including the holotype (CAS 20029).
Corythoichthys paxtoni Dawson, 1977

Fig. 76

Corythoichthys paxtoni Dawson, l 977c:335, fig. 20 (One
Tree I., Queensland, Australia).

Common name.

Remarks. - This pipefish shares the long and
slender snout with C. schultzi, and occasional specimens of the latter species have ocellate markings

Characters.-Rings 17-19 + 34-37, dorsal-fin
rays 24- 29, total subdorsal rings 5.0-6.5, pectoral44

FIGURE

77. Corythoichthys polynotatus. Koror I., Palau Is. Adult male, 117 mm SL, holotype (CAS 34476).
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Corythoichthys polynotatus Dawson, 1977

Remarks. - This pipefish is very similar to representatives of C. haematopterus and both may
occur in the same collection. However, C. polynotatus typically lacks the prominent stripes, bars
or reticulations that are commonly found on the
head and trunk of Pacific Ocean specimens of C.
haematopterus. Additionally, only males of C.
polynotatus have persistent markings on the venter
of the anterior trunk rings and these typically extend through 5-8 rings. These markings are present
in both sexes in C. haematopterus, but they are
typically restricted to the anterior 3-4 rings and
seldom reach the 5th [see Dawson (1977c) for remarks on geographic variation]. This pipefish
probably attains a length of ca. 140-150 mm SL,
and males may be brooding at ca. 90-9 5 mm SL.
Distribution. -Known only from the Philippine
and Palau Is. (Fig. 70). There are no useful data
on depth of occurrence but this is probably a shallow water form.
Material examined.-Sixty-five specimens, 58136 mm SL, including the holotype (CAS 34476).

Fig. 77
Corythoichthys polynotatus Dawson, 1977c:331, figs. 2021 (Koror I., Palau Is.).

Common name.
Characters. -Rings 16-17 + 32-36, dorsal-fin
rays 23-29, total subdorsal rings 5.0-6.0, pectoralfin rays 13-16 (modally 15), HL 7.1-9.0 in SL,
snout length 2.0-2.2 in HL, snout depth 4.5-6.3
in snout length.
Head with some diffuse spots and reticulations
but without prominent markings; trunk and tail
with indications of ca. 20 dusky bars crossing the
side and dorsum, with bars and interspaces covered
with indistinct reticulations, and with all markings
becoming indistinct on the distal third of tail. Females without distinctive markings on the venter
of the anterior trunk rings, whereas males have
rather prominent brown blotches or transverse bars
on the venter of the 1st through 5th-8th rings (Fig.
72d).

Usually with dark spots or stripe on side of the
snout and with dark stripes on the opercle. Trunk
and tail usually with indications of 10-15 bands
crossing the side and dorsum, the bands indistinct
or composed of prominent stripes, sometimes with
ocelli. Venter of anterior 4-5 trunk rings with diffuse brownish markings, never with continuous
near-black shading or prominent transverse bars;
males often with one or more indistinct ocelli, females with irregular blotches or diffuse transverse
bars (Fig. 72e). See Masuda et al. (1975, pl. 25,
fig. k) for color photograph.

Simocampus Fritzsche, 1980: 193 (type-species by original
designation: Siphostoma arctum Jenkins and Evermann,
1889; as subgenus of Bryx Herald).

Diagnosis. -Superior trunk and tail ridges discontinuous; lateral trunk ridge straight, ends near
anal ring; inferior trunk and tail ridges continuous
(Fig. 2f). Median dorsal snout ridge low, entire,
denticulate or with short dorsal projections; opercle
usually with a complete or incomplete longitudinal
ridge angled upward toward gill opening; principal
body ridges low to somewhat elevated, sometimes
produced to spine-like points on posterior angles
of tail rings, the margins entire to serrate; scutella
without keels; simple dermal flaps usually present.
Trunk rings 14-18, total rings 42-57, dorsal-fin
rays 16-30, total subdorsal rings 3. 75-8.0, pectoral-fin rays 9-18 (mostly 10-15), anal-fin rays
2-4, caudal-fin rays 10. Brood pouch under tail;
pouch plates usually present, sometimes vestigial
or absent; pouch folds present, with everted or semi
pouch-closure (Figs. 3a, b). Eastern and western
Atlantic Ocean and from the northern Red Sea to
the west coast of the Americas; marine. About thirteen species of which 7 species and two subspecies
are treated here.

Remarks. - This species can be confused with
the similarly long-snouted C. ocellatus, but the
ocellate color pattern is infrequent in C. schultzi.
Additionally, C. schultzi tends to have more tail
rings (32-39 versus 29-32 in C. ocellatus), more
dorsal-fin rays (25-31 versus 22-25), and lacks the
dark shading on the venter of the anterior trunk
rings which is typically present in C. ocellatus. See
Dawson (1977c) for discussion of geographic variation.
This pipefish, one of the larger representatives
of the genus, probably reaches 15 5-160 mm SL,
and males may be brooding at 90-95 mm SL.
Distribution. -Known to depths of 30 m from
the northern Red Sea to the Tonga Is. (Fig. 75),
and from the Ryukyu Is. (Masuda et al., 1975).

Remarks. -Pipefishes now included in the genus
Cosmocampus exhibit wide variation in gross morphology and may represent more than one phyletic
lineage. Several tax a are known from only a few
specimens and the present treatment is provisional,
pending collection and study of additional material. Although regarded as separate species by
Fritzsche (1980), the three eastern Pacific taxa (arctus, coccineus, heraldz) are here treated as allopatric subspecies.

M aterial examined.-More than two hundred
and fifty specimens, 50.5-149 mm SL, including
the holotype (USNM 140233).

Genus COSMOCAMPUS Dawson, 1979
Cosmocampus Dawson, l 979a:674 (type-species by original
designation: Corythoichthys albirostris Kaup, 1856).

R ecent references. -Dawson, 1982a, 1982b.

Key to the lndo-Pacific Species of Cosmocampus
1a. Snout short, its length 2.1- 4.0 in HL; pectoral-fin rays 9-16 (15 or fewer in 99%) . . . . . . . . . . . 2
lb. Snout longer, its length 1.6-1.9 in HL; pectoral-fin rays 16-18 (usually 16-1 7) .. maxweberi, p. 53
2a. Trunk rings modally 16 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
2b. Trunk rings modally 15 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
FIGU RE 78. Corythoichthys schultzi. Top.-Gulf of Aqaba, Red Sea. Adult male, 123 mm SL (GCRL 14466). Bottom.Maldive Is. Adult male, 136 mm SL (FMNH 75856).

Corythoichthys schultzi Herald, 19 5 3

Fig. 78

Characters.-Rings 15-17 + 32-39, dorsal-fin
rays 25-31 , total subdorsal rings 4.5-6.0, pectoralfin rays 14-18 (modally 16), HL 6.0-8.1 in SL,
snout length 1.5- 2.0 in HL, snout depth 6.6-11.9
in snout length.

Corythoichthys schultzi Herald, 1953:271, fig. 42 (Arji I.,
Bikini Atoll, Marshall Is.).

Common name.
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3
5

4
3a. Tail rings 29-32, dorsal-fin rays 22- 25, pectoral-fin rays 11-13 . . . . . . . . . . . . . . . . . . . . . .
3b. Tail rings 33-36, dorsal-fin rays 27-30, pectoral-fin rays 13-16 (14-15 in 87%) ... howensis, p. 52
4a. Median dorsal snout ridge entire, subdorsal tail rings 4.5-6.0 (4.75 or more in 87%) ... balli, p. 49
4b. Median dorsal snout ridge emarginate or with 1-2 dorsal projections, subdorsal tail rings 3.754.75 (< 4.5 in 80%) . . . . . . . . . . . . . . . . . . . . . . . .
. ... .. ...... . .. ... . ... . darrosanus, p. 52
5a. Tail rings 27- 33 . . . .
. . . . . . . . . . . . . . . . .. .. .. .... . .. .. . . . . . . . ..... ... .. .. .. .... .
5b. Tail rings 36-4 1 (arctus ssp.) .... ......... . .. ... ....... .

6
7

6a. Dorsal-fin rays 16- 20, median dorsal snout ridge with 2-4 dorsal projections ... . . . banneri, p. 51
6b. Dorsal-fin rays 22- 24, median dorsal snout ridge entire ... ..... .. . ... ...... investigatoris, p. 53
47

7a. Head length > length of dorsal-fin base . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
8
7b. Head length < length of dorsal-fin base .. .. ....... . . ..................... arctus hera/di, p. 49

Cosmocampus arctus coccineus (Herald, 1940)
Fig. 80

8a. Dorsal-fin origin always on last trunk ring, without rows of dark spots on trunk ...... ... ... .
.........
. ... ... ...... ..... .. ..
.... ... .. ... ..
. ......... arctus coccineus, p. 49
8b. Dorsal-fin origin seldom on last trunk ring, with 1-2 rows of dark lateral spots on trunk
... .. ...... .. ... ... .. .... ..... .. .. ....
.........
. ...... arctus arctus, p. 48

Syngnathus coccineus Herald, 1940:57 (Charles I., Galapagos Is.).
Syngnathus independencia Hildebrand, 1946: 153, fig. 34
(l ndependencia Bay, Peru); USNM 127853 (holotype).

Variably tan to dark brown, body sometimes
with narrow pale bars crossing dorsum and upper
part of side. Some fish with a pale blotch on pectoral-fin base, and with dark spots at bases of dorsal- and pectoral-fin rays.

Remarks. - Males may be brooding at 78 mm
SL and this pipefish probably fails to exceed ca.
130 mm SL.

Common name.
Characters. -Rings 14-16 (usually 15) + 36-40,
dorsal-fin rays 18-20, subdorsal rings 1.0-0.0 +
3.75- 5.0 = 4.5-5.0, pectoral-fin rays 10-12 (usually 11), HL 8.1-11. 1 in SL, snout length 2.3-3.0
in HL, snout depth ca. 2.4 in snout length. Median
dorsal snout ridge entire; lateral snout ridge absent;
opercular ridge upturned and incomplete in subadults, vestigial to obsolete in some large fish; principal body ridges distinct, the superior ridges a little
elevated; dermal flaps often present on eye, as well
as elsewhere on head and on body.
FIGURE 79.

Distribution. - Known from the Galapagos Is.
and from Bahia de Banderas, Mexico, Costa Rica,
Panama and southward to Bahia Independencia,
Peru (Fig. 82). Apparently most commonly taken
among red algae and coral to depths of ca. 18 m.
Material examined-Fourteen specimens, 37.5125.5 mm SL, including the holotype (USNM
101688).
Recent reference. -Fritzsche, 1980.

Cosmocampus arctus arctus. Newport Harbor, California. Adult female, 81 mm SL (GCRL 15714).

Cosmocampus arctus arctus (Jenkins and Evermann, 1889)
Fig. 79

of small dark spots on the lateral trunk ridge and
with a less distinct row of similar spots on lower
half of side of trunk; sometimes with 15-16 diffuse
pale bars crossing the dorsum of body and upper
part of side.

Siphostoma arctum Jenkins and Evermann, I 889: I 37
[Guaymas (Mexico)].

Common name. -Snubnose pipefish (United
States).

Remarks. - There is some clinal variation with
decreasing numbers of rings and dorsal-fin rays
from central California southward to the Gulf of
California. Probably fails to exceed 130 mm SL
and males may be mature at 59 mm SL.

Characters. -Rings 14-17 (usually 15) + 36-41,
dorsal-fin rays 18-23, subdorsal rings 0.7 5-0.0 +
5.0-5.75 = 5.0-6.0, pectoral-fin rays 9-11, HL
10.1-13.2 in SL, snout length 2.4-4.0 in HL, snout
depth ca. 2.2 in snout length. Median dorsal snout
ridge entire, somewhat elevated posteriad; lateral
snout ridge absent; opercular ridge angled upward,
crosses half or more of opercle in adults; principal
body ridges entire, distinct but not clearly elevated,
little indented between rings; dermal flaps usually
present on eye, elsewhere on head or on body.
Variably tan to dark brown; usually with a row

Distribution.-Known from Tomales Bay, California to Mazatlan, Mexico and throughout the
Gulf of California (Fig. 82). In bay and reef localities among eelgrass and algae to depths of ca. 10 m.
Material examined-Five specimens, 74.5-89
mm SL, including the holotype (USNM 39639).
Recent reference. -Fritzsche, 1980.

FIGURE 8 I. Cosmocampus arctus heraldi. Cumberland Bay, Islas Juan Fernandez, Chile. Adult male, 70 mm SL, paratype
(GCRL 15755).

Bryx (Simocampus) heraldi Fritzsche, I 980: 193, fig. 5c
(Isla San Felix, Chile).

Distribution. -Known only from the type material collected over rocky reefs and sand bottom
in 6-23 m at Isla San Felix and Islas Juan Fernandez, Chile (Fig. 82).

Common name.

Material examined-One paratype, 70 mm SL
(GCRL 15755).

Cosmocampus arctus heraldi (Fritzsche, 1980)
Fig. 81

Characters.-Rings 15 + 36-38, dorsal-fin rays
22-23, subdorsal rings 1.0-0.0 + 5.25-6.0, pectoral-fin rays 11 , HL 10.3-12.3 in SL, snout length
2.4-2.8 in HL, snout depth ca. 2.4 in HL. Median
dorsal snout ridge entire; lateral snout ridge absent;
opercular ridge angled upward, crosses half or more
of opercle in adults; principal body ridges entire,
distinct but not clearly elevated; dermal flaps may
be present on eye and elsewhere on head.
Tan, irregularly blotched or banded with brown.

FIGURE 80.

Cosmocampus arctus coccineus. Off Pimentel, Peru. Adult female, 115.5 mm SL (USNM 220970).
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Primary type. -Holotype (SIO 65-626).
Cosmocampus balli (Fowler, 1925)

Fig. 83

Corythoichthys balli Fowler, 1925:24 (Waikiki reef, Honolulu (Hawaiian Is.)].

Common name.-Ball's pipefish (Hawaii).
Characters.-Rings 15-16 (usually 16) + 30-32,
dorsal-fin rays 22-25, subdorsal rings 1.75-1.0 +
4.5-6.0 = 5.75-7.75, pectoral-fin rays 11-13 (usually 12-13), HL 8.1-9.2 in SL, snout length 2.42.7 in HL, snout depth 2.3-3. l in snout length.

Remarks. -A relatively small pipefish which
probably fails to exceed 110-115 mm SL; males
may mature at 70 mm SL.
49
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FIGURE

84.

Cosmocampus banneri. Rowley Shoals, Western Australia. Brooding male, 40 mm SL (GCRL 19782).

Mainly pale, sometimes with dusky bars on dorsum of body; usually with indications of brown
bars on venter of the pectoral ring and on the lower
half of side and venter of other trunk rings.

Cosmocampus banneri (Herald and Randall,
1972)
Fig. 84
Syngnathus banneri Herald and Randall, 1972: 135, fig. 4
(Ishigaki I., Ryukyu Is.).
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FIGURE

82. Distributions of the subspecies of Cosmocampus arctus.

FIGURE

83. Cosmocampus balli. Oahu I., Hawaiian Is. Adult female, 52.5 mm SL (CAS 17812).

Median dorsal snout ridge entire, lateral snout ridge
vestigial, opercular ridge incomplete in adults, dermal flaps usually present on eye and elsewhere on
head.
Originally described as light brown with "obscure brownish marblings" and with ca. 10 dusky
bars on dorsum of body; venter of head and anterior trunk rings with "smutty-brown" bars.

Remarks. -Males may be brooding at 23.5 mm
SL and this small pipefish probably fails to exceed
ca. 60 mm SL.
Distribution. -Known from the northern Red Sea
(Gulf of Aqaba), the western Indian Ocean (South
Africa to Chagos Archipelago), and within the region bounded by Christmas I., the Ryukyu Is.,
Marshall Is. (Eniwetak I.) and the Fiji Is. (Fig. 89).
Occurs in coral or reef habitats to depths of at least
30 m.
Material examined. - Thirty-eight specimens,
23.5-58 mm SL, including the holotype (BPBM
8695).

Common name. - Roughridge pipefish (South
Africa).
Characters. -Rings 15 + 27- 30, dorsal-fin rays
16-20, subdorsal rings 1.5-0.25 + 2.75- 4.0 =
3.75-4.75, pectoral-fin rays 11-14 (usually 12-13),
HL 7.1-8.3 in SL, snout length 2.2-2.7 in HL,
snout depth 2.8-3.6 in snout length. Median dorsal
snout ridge with 2-4 subtriangular dorsal projections; lateral snout spine present; other median
dorsal head ridges distinct, a little elevated; distal
third or more of tail with principal ridges elevated,
flared laterad and produced to points on posterior
angles of rings; dermal flaps present on eye and
elsewhere on head.

Distribution. -An endemic Hawaiian pipefish
which is presently known only from the islands of
Oahu and Kauai (Fig. 89). Most subadults-adults
have been taken in protected, shallow, reef habitats, andjuveniles(l 5.5-22.5 mm) have been taken
in near-shore surface plankton tows.
Material examined. -Seventeen specimens,
15.5- 60 mm SL, including the holotype (BPBM
3414).

Remarks.-Males may be brooding at 44.5 mm
SL; probably fails to exceed ca. 65-70 mm SL.
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FIGU RE 85.

Cosmocampus darrosanus. Top. -D' Arras I., Amirante Is. Presumptive adult female, 4 7 mm SL, holotype (ANSP
1288 I 5). Bottom.-High I., Queensland, Australia. Brooding male, 74 mm SL (AMS IA.2374).
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tail with principal ridges a little elevated, flared
slightly laterad, and with posterior angles of rings
produced to inconspicuous points; dermal flaps
usually present on eye and elsewhere on head.
Mainly mottled brownish, upper half of snout
and tip of lower jaw sometimes pale, dorsum of
body often with several irregular pale bars.

Cosmocampus darrosanus (Dawson and Randall,

1975)

Fig. 85

Syngnathus darrosanus Dawson and Randall, 1975:269,
figs. 4-5 (off D'Arros I., Amirante Is.).
Syngnathus lumbricoides Mauge, 1981 :61 , fig. 1 (lftay,
Madagascar); MNHN 1979-677 (holotype).

Common name.
Characters.-Rings 16-17 (usually 16) + 29-31,
dorsal-fin rays 22-23, subdorsal rings 2.5-1.5 +
3.75-4.75 = 5.75-6.5, pectoral-fin rays 11-12
(usually 11), HL 7.9-10.1 in SL, snout length 2.63.1 in HL, snout depth 1. 7-2. 3 in snout length.
Median dorsal snout ridge emarginate or with 12 low dorsal projections; lateral snout ridge obsolete; opercular ridge upturned, incomplete in most,
obsolete in large specimens; distal third or more of

Remarks.-Males may be brooding at 43 mm
SL and maximum size is probably ca. 80 mm SL.
Distribution. -Presently known from seven collections extending from Mozambique to Guam and
Queensland, Australia (Fig. 89). Available data indicate occurrence on reef flats and tidepools in
depths of < 3 m.
Material examined. - Ten specimens, 42-7 4 mm
SL, including the holotype (ANSP 128815).

FIGURE 87. Cosmocampus investigatoris. Top.-Mergui Harbour, Lower Burma. Juvenile, 41 mm SL, presumptive syntype
(ZSI F. 10723/ 1). Bottom.-OffSidra I., Bahrain. Subadult, 71.5 mm SL (USNM 219566).

Cosmocampus investigatoris (Hora, 1925)

is presumed to be a small pipefish, probably failing
to exceed ca. 80-90 mm SL.

Fig. 87

Distribution. -Presently known from the northern Arabian Gulf (Kuwait) to Ko Samui I. in the
western Gulf of Siam (Fig. 89). Small examples
(30-55 mm SL) have been taken in surface townets and with nightlight and dipnet. Others (3471. 5 mm SL) have been taken in a dredge sample
and with SCUBA in 2-15.2 m.

Syngnathus (?) investigatoris Hora, 1925:461 , pl. 11 , fig.
4 (Mergui Harbour, Lower Burma).
FIGURE 86. Cosmocampus howensis. Lord Howe I., Australia. Adult female. 78.5 mm SL (GCRL 16341).

Parasyngnathus howensis Whitley, 1948b:77 [Lord Howe
I. (Australia)].
Syngnathus caldwelli Herald and Randall, 1972: 133, fig.
3 (Anakena Cove, Easter I.); LACM 6560-3 (holotype).

Mainly pale, head plain or heavily blotched with
dark brown, dorsum of body sometimes with indications of 10-11 diffuse pale bars, body otherwise with numerous dark streaks and spots, dorsal
and pectoral fins sometimes shaded with brown.

Common name.
Characters. -Rings 15-1 7 (usually 16) + 33-36,
dorsal-fin rays 27-30, subdorsal rings 1.25--0.0 +
5.5-7.25 = 6.5-7.25,pectoral-finrays 13-16(usually 14-15), HL 8. 1-9.6 in SL, snout length 2.12.6 in HL, snout depth 2.3-3.5 in snout length.
Median dorsal snout ridge entire to somewhat
emarginate; lateral snout ridge usually present;
opercular ridge often incomplete and not angled
upward toward gill opening in adults; distal third
or more of tail with principal ridges a little elevated,
flared slightly laterad, and with posterior angles of
rings produced to inconspicuous points; usually
with dermal flaps on eye and elsewhere on head.

Remarks. -Specimens from Easter I. tend to have
higher numbers of total rings than those examined
from other areas (50-52 versus 49-51). Probably
reaches 100-125 mm SL and males may be brooding at 72 mm SL.
Distribution. -Mostly known from south of 24°S
latitude, and from Jervis Bay, New South Wales,
Australia to Easter I. (Fig. 89), but there is one
juvenile fish from the Solomons (Guadalcanal)
which I provisionally identify as C. howensis.
Material examined. - Twenty-nine specimens,
30.5-95 mm SL, including the holotype (AMS
IA.5473).
Recent reference.-Fritzsche, 1981a.

Cosmocampus howensis (Whitley, 1948)

Fig. 86
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Common name.
Characters. -Rings 15 + 31-33, dorsal-fin rays
22-24, subdorsal rings 1.5-1.0 + 4.0-4.75 = 5.05.25, pectoral-fin rays 12-15, HL 7.9-10.4 in SL,
snout length 2.5-3.1 in HL, snout depth 2.1-3.0
in snout length. Median dorsal snout ridge entire,
moderately elevated posteriad; lateral snout ridge
absent; opercular ridge angled dorsad, complete in
juveniles but incomplete in large specimens; superior body ridges a little elevated; margins of head
and body ridges entire; dermal flaps usually present
on eye and elsewhere on head.
Mainly tan to brownish, head sometimes with
pal~ spots or blotches, dorsum of body with ca. 11
md1stmct pale bars (ca. 0.5 ring wide) separated by
3-5 ring darker interspaces, sometimes with a small
~ale spot or blotch near the inferior ridge of each
nng.

Material examined-Ten specimens, 30- 71.5
mm SL, including two presumptive syntypes (ZSI
F.10723/ 1).
Recent reference. -Dawson, 1981 a.
Cosmocampus maxweberi (Whitley, 1933)

Fig. 88
Syngnathus punctatus (not of Rafinesque, 1810) Weber,
19 13: 113, fig. 39 [Sumbawa I. (Indonesia)].
Syngnathus (Parasyngnathus) maxweberi Whitley, 1933:
66 (replacement name for S. punctatus of Weber, 1913,
preoccupied).

Common name.
Characters. -Rings 14-15 (usually 15) + 29-32,
dorsal-fin rays 23-27, subdorsal rings 1.25--0.25 +
4.25-5.5 = 5.25-6.0, pectoral-fin rays 16-18 (usually 16), HL 5.3-6.8 in SL, snout length 1.6-1.9

Remarks. -Specimens from Sri Lanka and
Thailand have a lower snout length in HL ratio
than that of other material (2.5-2.6 versus 2.73. 1). Adult males are presently unknown but this
53

Genus DORYICHTHYSKaup, 1856

the fin-base not elevated; scutella without longitudinal keels; without dermal flaps. Trunk rings
15-26, total rings 45-62, dorsal-fin rays 27- 69,
total subdorsal rings 5.0-12.5, pectoral-fin rays 1627, anal-fin rays usually 4, caudal-fin rays 9, HL
4.6-9.2 in SL, snout length 1.4-2.4 in HL, snout
depth 4. 0-12. 8 in snout length. Brood pouch under
trunk, pouch plates present, pouch folds absent.
Western Indonesia (Sumatra) to Vietnam and possibly southwestern China; mainly in freshwater
habitats. Four species.

Doryichthys Kaup, 1856:56 [type-species by subsequent designation of Jordan and Evermann, 1896: Doryichthys bilineatus Kaup, 1856 (= Syngnathus deokhatoides Bleeker,
1853)).
Kaupia Smith, 1963:533 (type-species by original designation: Syngnathus boaja Bleeker, 1851 ).

FIGUR E

88.

Cosmocampus maxweberi. Saparua I., Indonesia. Adult male, 67.5 mm SL (GCRL 13826).

Distribution. -Known from the northern Red Sea
(Gulf of Aqaba), and from Indonesia (off Sumatra)
to the Marshall ls. and Samoa (Fig. 89). Subadultsadults are known from reef or coral bottoms to a
depth of 36 m, evidently most common in depths
> 4 m. Planktonic juveniles (24-29 mm SL) have
been taken in the upper 85 mover depths of 15652010 m.
Material examined. - Twenty-one specimens,
24-78.5 mm SL, including the holotype (ZMA
112.623).

in HL, snout depth 5.4-7. 9 in snout length. Median
dorsal snout ridge entire; principal body ridges not
elevated strongly; distal third or more of tail with
posterior angles of rings produced to points, not
angled clearly laterad; usually with minute dermal
flaps on eye.
Mainly pale to tan, often with a dark lateral stripe
on the snout and brown on the dorsum of the head.
Lower half of side and venter of trunk usually with
dark brown bars.
Remarks. - This pipefish probably fails to exceed 90 mm SL and males may be brooding at 62
mm SL.
so•

Recent reference. - Dawson, 19 80a.
1so•
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Diagnosis. -Superior trunk and tail ridges discontinuous; lateral trunk ridge typically straight,
ends near anal ring; inferior trunk and tail ridges
continuous (Fig. 2f). Median dorsal snout ridge
low, entire; opercle with a complete or incomplete,
essentially straight, longitudinal ridge; principal
body ridges low to somewhat elevated, notched or
indented between rings, the margins mainly entire,
denticulate or serrate; dorsal-fin origin on trunk,

Remarks. - The distal part of the lateral trunk
ridge is somewhat variable in D. deokhatoides and
D. martensii, and it may be deflected, unilaterally
or bilaterally, in some specimens.
Recent reference. -Dawson, 1981 b.

Key to the Species of Doryichthys
la. Trunk rings 15-20, dorsal-fin rays 27-39 . . . . . . . . . . . . . . . . . . . . . . . . .. . .. . .... ... . . . .. .. .
1b. Trunk rings 22-26, dorsal-fin rays 43-69 ..... . ... .. . . .. .. . .... .. . .. .

2
3

2a. Snout short, its length averages 2.1 in HL; pectoral-fin rays 16-22 (19 or fewer in 96%); usually
with small dark spots on lateral trunk ridge .. ... .. . . . ... .. . ... . . . . . . .. . .. .. . .. martensii, p. 57
2b. Snout longer, its length averages 1.8 in HL; pectoral-fin rays 19-23 (20 or more in 90%); usually
with large dark spots above lateral trunk ridge
deokhatoides, p. 56
3a. Trunk rings 22-24, subdorsal trunk rings 4.75-2.0, superior ridges without a hook-like spine
. .. . ... . boaja, p. 55
between anterior and posterior margins of rings . . . . . . . . . . . . . .
3b. Trunk rings 25-26, subdorsal trunk rings 6.25-5.5, superior trunk ridges with a prominent hooklike spine between anterior and posterior margins of rings . . . . . . . . . .
. ... .. heterosoma, p. 57

140°

.... ..
~

hf-H :;t-.+-'---+--

*
0
•

.:;

.

-+---::,#-:--'-'---"-t~r'<;--+-~\.''"----l'"..=.-t1'-·
~-'-:_·---f'--,-'·..,..•,..~··,-f.-t:-·- : c - - t - --i20·

C. balli
C. darrosanus
C. maxweberi

so·

160°

1so•

160°

140°

FIGURE

90. Doryichthys boaja. Kapuas River, Borneo. Adult female, 340 mm SL (MZB uncat.).

Doryichthys boaja (Bleeker, 18 51)
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89. Distributions of selected species of the genus Cosmocampus.
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Fig. 90

Characters. -Rings 22-24 + 32-38, dorsal-fin
rays 43-65, subdorsal rings 4.75-2.0 + 4.757.75 = 7.75-11.5, pectoral-fin rays 22-27 (usually
24-25), HL 4.6-6.3 in SL, snout length 1.5-1.8 in
HL, snout depth 7.7-12.8 in snout length. Principal body ridges somewhat elevated, the posterior
angles of rings produced to prominent spine-like
points.
Well-marked subadults-adults with small dark

Syngnathus boaja Bleeker, 1851 b: 16 [Banjermassing, Borneo (Indonesia)).
Doryichthys spinosus Kaup, 1856:57 (Java, Borneo);
RMNH 3846 (two presumptive syntypes).
Syngnathus jullieni Sauvage, 1874:338 (Cochin China);
MNHN 8527 (two syntypes).
Syngnathus zonatus Karoli, 1882: 185 (Borneo).

Common name.
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brown spots or blotches on superior ridge between
most trunk rings and with a series of narrow pale
bars alternating with broad, dark-edged, brown bars
on side of trunk.

Remarks. -Size at maturity is presently uncertain, but this is the largest freshwater pipefish and
may well reach lengths approaching 400 mm SL.
Distribution. - Known from rivers and streams

FIGURE 91.

oflndonesia, the Malay Peninsula, Thailand, Cambodia and Vietnam. Literature records of this pipefish from China (Gunther, 1870) and Taiwan (Weber and de Beaufort, 1922) require verification by
additional collections.

Doryichthys heterosoma (Bleeker, 1851)

Fig. 92

Material examined-Fifty specimens, 33-352
mm SL, including the presumptive holotype
(BMNH 1867 . 11.28.343).

Characters.-Rings 25-26 + 36, dorsal-fin rays
65-69, subdorsal rings 6.25-5.5 + 6.25-7.0 =
12.25-12.5, pectoral-fin rays 22-24, snout length
ca. 1.4 in HL, snout depth ca. 12.6 in snout length.
Principal ridges of trunk and anterior part of tail
with a prominent hook-like spine on posterior third
of each ring, the posterior angles of rings not produced to spine-like points.
Originally described as green with yellowish or
silvery venter, with an oblong vertical spot or bar

on each ring, and with a black dot at base of spines
on the lateral trunk ridge.

Syngnathus heterosoma Bleeker, 1851 c:441 [Sambas (River), Borneo (Indonesia)].

Remarks. - This is a large pipefish which reaches
a length > 345 mm SL. It is presently known only
from four damaged adults collected prior to 1854,
and fresh, undamaged, study material is sorely
needed in order to verify its currently provisional
inclusion in the genus Doryichthys.

Common name.

Distribution. - Known only from the Sambas
River, Borneo and the Natuna Islands, Indonesia.
Material examined-Four damaged specimens,
presently 199-345 mm in overall length, including three presumptive syntypes [BMNH
1867.11.28.345 (1), RMNH 7240 (2)).

Doryichthys deokhatoides. Tale Sap, Thailand. Adult female, 94 mm SL (GCRL 15538).

fin rays 19-23 (usually 20-22), HL 5.7-6.6 in SL,
snout length 1.6-1.9 in HL, snout depth 5.9-9.9
in snout length. Without prominent spines on principal body ridges in subadults-adults.
Mainly brownish, the dorsum often lighter than
sides; trunk rings usually with rather large dark
brown spots or blotches between the lateral and
superior ridges.

Doryichthys deokhatoides (Bleeker, 1853) Fig. 91
Syngnathus deokhatoides Bleeker, 1853a: 17 [Palembang,
Sumatra and Ontianak, Borneo (Indonesia)].
Syngnathus fluviatilis (not of Peters, 1852) Bleeker, 1853a:
18 [from unpublished van Hasselt fig., Batavia (Indonesia)].
Doryichthys bilineatus Kaup, 1856, pl. I, fig. 8 (Joe. not
stated); NMW 40150 (holotype).
Dorichthys (sic) fluviatilis (not of Peters, 1852 or Bleeker,
1853) Duncker, 1904:188, pl. 2, figs. 10-l0a (Kuala
Lumpur, Malaya); BMNH 1905.5.6.17-18 (two syntypes).
Microphis annandalei Hora, 1924:472, fig. 1 (near lake at
Lampam, Tale Sap, Siam); ZSI F.10377/ 1 (holotype).

Remarks. -Males may be brooding at 136 mm
SL and this pipefish probably fails to exceed 170180 mm SL.
Distribution. -Apparently known only from
freshwater habitats in Sumatra, Borneo and the
Malay Peninsula.

Common name.
Characters. -Rings 17-20 + 28-34 (usually 1718 + 33 or fewer), dorsal-fin rays 27-35, subdorsal
rings 2.25-0.5 + 3.75-6.0 = 5.0-6.75, pectoral-

Material examined-Thirty-five specimens, 50159.5 mm SL, including three presumptive syntypes [RMNH 7242 (2), ZMA 115.989 (1)).

FIGURE 93. Doryichthys martensii. Top.-Kapuas River, Borneo. Adult female, 97.5 mm SL (GCRL 15759). Bottom.Boripatra River, Thailand. Adult male, 95.5 mm SL (GCRL 15536).

Doryichthys martensii (Peters, 1869)

Fig. 93

length 2.0-2.4 in HL, snout depth 4.0-8.4 in snout
length. Without prominent spines on principal body ·
ridges in subadults-adults.
Brownish, the dorsum usually lighter than sides;
lateral trunk ridge often pale, usually with small
dark spots between the trunk rings. Lateral spots
are indistinct or obsolete in some fish, but others
may have spots continued along the lateral tail
ridge.

Syngnathus martensii Peters, 1869a:459 [Pulo Matjan,
Borneo (Indonesia)].
M icrophis ignoratus Vaillant, 1902:40, figs. 1-2 (Mandai
River, Borneo); RMNH 7855 (two syntypes).
Doryichthys brachyrhy nchops Fowler, 1934: 145, figs. 119120 (Chantaboon, SE Siam); CAS-SU 39420 (presumptive holotype, 123 mm SL).

Common name.

FIGURE 92. Doryichthys heterosoma. Sambas River, Borneo. Adult female, ca. 53.7 mm HL, presumptive syntype (RMNH
7240).
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Characters.-Rings 15-17 + 31-37 (usually
16 + 33-36), dorsal-fin rays 30-39, subdorsal rings
2.5-0.0 + 4.75-7.0 = 6.25-9.0, pectoral-fin rays
16-22 (usually 17-19), HL 6.5-9.2 in SL, snout

Remarks.- This pipefish may be brooding at
103.5 mm SL and maximum size probably fails
to exceed 140-150 mm SL. Reported to feed on
mosquito larvae (Herre, 1940).
57

clearly longer than 2nd trunk ring; principal ridges
of each ring with 1-2 prominent spines distally,
ridge margins otherwise entire; dorsal-fin origin on
trunk, the fin-base not elevated; scutella not keeled;
without dermal flaps. Trunk rings 14- 20, total rings
26-39, dorsal-fin rays 16-30, total subdorsal rings
2.75-8.25, pectoral-fin rays 17-23, anal-fin rays
4, caudal-fin rays 10, HL 3.5- 5.3 in SL, snout
length 1.4- 2.5 in HL. Male brood area under trunk,
pouch plates absent, pouch folds present or absent,
eggs deposited in membranous compartments.
Northern Red Sea to the west coast of the Americas; marine. Ten species in two subgenera and with
three recognized subspecies.

Distribution. - Known from freshwaters of Sumatra, Borneo, Malaysia and Thailand.
Material examined-One hundred and twenty
specimens, 36.5- 134.5 mm SL, including the holotype (ZMB 6789).

Genus DORYRHAMPHUSKaup, 1856
Doryrhamphus Kaup, 1856:54 (type-species by monotypy:
Doryrhamphus excisus Kaup, 1856).
Acanthognathus (not ofMayr, 1853) Duncker, 1912:228 (typespecies by original designation: Syngnathus dactyliophorus
Bleeker, 1853b).
Dunckerocampus Whitley, 1933:67 (replacement name for
Acanthognathus Duncker, 1912, preoccupied).
Pristidoryrhamphus Fowler, 1944: 158 (type-species by original designation: Pristidoryrhamphus jacksoni Fowler,
1944).
Dentirostrum Herald and Randall, 1972: 123 (type-species by
original designation: Dentirostrumjanssi Herald and Randall, 1972).

Remarks. - These colorful pipefishes were formerly referred to two genera (Doryrhamphus and
Dunckerocampus) in two nominal subfamilies (the
Syngnathoidinae and the Doryrhamphinae). This
was primarily due to the presence of pouch folds
in species included in Doryrhamphus and their absence in those referred to Dunckerocampus. Additionally, postlarval specimens of Doryrhamphus
have single spines on the principal ridges of each
ring and a second spine may later develop in some
species. In contrast, postlarval specimens of
Dunckerocampus have two spines on each of these
ridges and the penultimate spine is reduced or lost
with growth of the fish. Despite these and other
differences, I consider these taxa to be congeneric
and treat Doryrhamphus and Dunckerocampus as
subgenera of Doryrhamphus Kaup.

Diagnosis.-Superior trunk and tail ridges discontinuous, inferior trunk ridge ends on anal ring,
lateral trunk ridge confluent with inferior tail ridge
(Fig. 2h). Median dorsal snout ridge low to moderately elevated, entire, irregularly emarginate,
denticulate, or spinulose; snout with or without
dorsolateral rows of spines or spinules in subadults-adults, the ventrolateral margin with or
without bony, bilateral, projections in subadultadult males; opercle usually with a complete longitudinal ridge, often with supplemental ridges
above and below; pectoral ring (1st trunk ring)

4b. Subdorsal trunk rings 2.5-2.0, upper half of side of trunk with a narrow dark stripe, males with
two bony ventrolateral projections on snout (Fig. 95b)
.. bicarinatus, p. 60

a

b

5a. Trunk rings 15-17 (16 or fewer in 84%)
5b. Trunk rings 17- 19 (usually 17-18) .. ...

FIGURE 95.

6
. . . .. . .. excisus excisus, p. 61

6a. Total rings 26-28, dorsal-fin rays 18-20 . . .
.......
excisus abbreviatus, p. 60
6b. Total rings 30- 32, dorsal-fin rays 23-27 ........ . ........ .. . . . . . . .... . . excisus paulus, p. 61
7a. Tail rings 13-16 (negrosensis ssp.)
7b. Tail rings 21-23 .. . . ........ .

8
. . . . . . . . . . . . . . . . . . . . . . . . janssi, p. 62

8a. Trunk rings usually 15, total rings usually 29, pale median dorsal stripe reaches caudal-fin base
...........
......................
. .. . .. ... . .. . .. negrosensis negrosensis, p. 64
8b. Trunk rings usually 16, total rings usually 31 , pale median dorsal stripe ends on anterior third
of trunk . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . negrosensis ma/us, p. 64

9a. Dorsal-fin rays 20-26, total subdorsal rings 2.75-5.0, trunk rings 15- 17 (15- 16 in 99%) .... 10
9b. Dorsal-fin rays 30, total subdorsal rings 6.75, trunk rings 17 . .
. . .. . pessuliferus, p. 68
10a. Total rings 34-38, HL averages 4.1-4.9 in SL, snout depth averages 10.6-13.4 in snout length
11
10b. Total rings 31-33, HL averages 3.8 in SL, snout depth averages 8.6 in snout length . .. .... .
........................

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . chapmani, p. 66

11 a. Head and body with alternating dark and pale bands
..........
. . . . . . . . . . . . . . . . . 12
11 b. Head and body without bands, trunk usually with a dark dorsolateral stripe ..... baldwini, p. 65
12a. Opercle with one dark band, tail with 7- 14 dark bands .... . . ... . . . . . . ... dactyliophorus, p. 67
12b. Opercle with 4- 6 dark bands, tail with 18-47 dark bands . . . . . . . . . . . . . . . multiannulatus, p. 67

Recent reference. - Dawson, 19 81 c.

Key to the Subgenera and Species of Doryrhamphus
1a. Snout with 1-5 dorsolateral rows of spines or spinules on each side of median dorsal ridge,
pouch folds present in adult males, usually with striped color pattern (subgenus Doryrhamphus)
2

1b. Snout without dorsolateral rows of spinules, pouch folds absent, mostly with banded color
pattern (subgenus Dunckerocampus) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
2a. With one well-developed spine on superior ridges of the posterior 4-6 predorsal trunk rings
~~9~ . .. .. ... . ... . .. ... ....... .. ... .......... ... ... . . ... ... . .............. . ..
2b. With two well-developed spines on superior ridges of the posterior 4- 6 predorsal trunk rings
(Fig. 94b) . . . . . . . . . . .
..........
...........................

b

a

9
3
7

FIGURE 94.

3a. Trunk rings usually 16-18, males with 1-2 bony ventrolateral projections on snout . . . . . . . . 4
3b. Trunk rings usually 19, males without bony ventrolateral projections on snout . . japonicus, p. 62
4a. Subdorsal trunk rings 5.0-3.0, upper half of side of trunk plain or with a broad dark stripe,
males with one bony ventrolateral projection on snout (Fig. 95a); excisus ssp.
58

5

FIGURE 96. Doryrhamphus (Doryrhamphus) bicarinatus. Sodwana Bay, South Africa. Top. - Adult female, 57 mm SL, paratype
(GCRL 17063). Bottom.-Subadult male, 45 mm SL, holotype (RUSI 10049).
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Doryrhamphus (Doryrhamphus) bicarinatus Dawson, 1981
Fig. 96

bony ventrolateral projections on the snout (Fig.
95b).
Side of trunk with a narrow dark stripe below
the superior ridge.

Doryrhamphus bicarinatus Dawson, 1981 c: 13, figs. 8, l 0
(Sodwana Bay, South Africa).

Remarks. - The presence of two ventrolateral
projections on the snout of males distinguishes this
pipefish from congeners.

Common name. - Narrowstripe pipefish (South
Africa).
Characters. -Rings 16 + 16-1 7, dorsal-fin rays
21-23, subdorsal rings 2.5-2.0 + 2.75-3.0 = 4.755.75, pectoral-fin rays 19-21, HL 4.4-5.3 in SL,
snout length 2.0-2.1 in HL, snout depth 5.2-8.2
in snout length. Principal body ridges with one
spine on each ring; subadult-adult males with two

Distribution. -A western Indian Ocean species
known to depths of 28 m from Bazaruto I., Mozambique to Sodwana Bay, South Africa (Fig. 104).
Material examined - Eight specimens, 39.5-67
mm SL, including the holotype (RUSI 10049).

Well-marked specimens usually with a broad
dark lateral stripe on the body, the dorsum, lower
half of side and venter of trunk largely pale. Some
fish, particularly those from the southeastern central Pacific region (e.g. Austral Is., Tuamotus) may
be largely brownish.

Doryrhamphus (Doryrhamphus) excisus excisus
Kaup, 1856
Fig. 98
Doryrhamphus ex cisus Kaup, 1856:54, pl. 3, fig. 5 (from
Paris Museum syntypes, locality not stated).
Syngnathus melanopleura Bleeker, 1858:464 [Nova-selma, Kokos Is. (Indonesia)]; RMNH 7251 (holotype).
Doryrhamphus californiensis Gill, 1863:284 [Cape St. Lucas (Baja California, Mexico)].
Doryichthys pleurotaenia Gunther, 1880:62, pl. 26, fig. d
[off Honolulu (Hawaiian Is.)]; BMNH 1879.5. 14.587
(holotype).
M icrophis extensus Snyder, 1911 :525 [Naha, Okinawa I.
(Japan)]; USNM 68226 (holotype).
Doryrhamphus melanopleura cooki Weed and Woods in
Herald, 1953:249 (Aitutaki I. , Cook Archipelago);
FMNH 16220 (holotype).
M icrophis mayottae Fourmanoir, 1954:210 (Dzaoudzi,
Comoro Is.).

Remarks. -Local populations may have modally 17 or 18 trunk rings, and there is a tendency
toward west to east clinal increase in frequencies
of total rings and dorsal-fin rays with highest values
occurring eastward of the Fiji Is. Males may develop the ventrolateral projection on the snout at
23-29 mm SL and may be brooding at 33 mm SL.
This pipefish seldom exceeds 6 5 mm SL.
Distribution. -Known throughout the Indo-Pacific region from the Arabian Gulf and eastern Africa (to 32°S) to the west coast of the Americas (ca.
26°38'N to the Galapagos Is., ca. 01 °S). This subspecies has the widest geographical distribution of
any syngnathid, and is the only pipefish known to
have crossed the East Pacific Barrier (Briggs, 1961).
Most commonly found over rock or coral bottoms
to depths of 45-49 m.

Common name.-Bluestripe pipefish (South Africa).

FIGURE 97. Doryrhamphus (Doryrhamphus) excisus abbreviatus. Red Sea at Hurghada, Egypt. Adult female, 32 mm SL,
paratype (SMF 8 124).

bony ventrolateral projection on the snout (Fig.
95a).
Remarks. - This subspecies is distinguished by
its low frequencies of tail rings, total rings and dorsal-fin rays (compare characters of subspecies).
Distribution. -An endemic Red Sea pipefish
known from the Gulf of Suez south to Massawa .
and Jidda. Available data indicate occurrence in
reef and tidepool habitats to depths of ca. 9 m.
Material examined.- Twenty-three specimens,
21-43 mm SL, including the holotype (USNM
226446).

Doryrhamphus (Doryrhamphus) excisus abbreviatus Dawson, 1981
Fig. 97
Doryrhamphus excisus abbreviatus Dawson, 198lc:9, fig.
4 (Strait of Jubal, Red Sea).

Common name.
Characters.-Rings 15-16 + 11-12, dorsal-fin
rays 18-20, subdorsal rings 4.5-3.0 + 1.0-2.25 =
5.0-6.0, pectoral-fin rays 18-20, HL 3.5-4.1 in
SL, snout length 2.2-2.5 in HL, snout depth 4.15.3 in snout length. Principal body ridges with one
spine on each ring; subadult-adult males with one

Characters. - Rings 17-19 + 13-1 7, dorsal-fin
rays 21 -29, subdorsal rings 5.0-3.0 + 1.75-4.5 =
5.75-8.25, pectoral-fin rays 19-23, HL 3.9-4.9 in
SL, snout length 2.0-2.4 in HL, snout depth 3.97.1 in snout length. Principal body ridges with one
spine on each ring; subadult-adult males with one
bony ventrolateral projection on the snout (Fig.
95a).

Material examined. ..:....About six hundred specimens, 4.4-66 mm SL, including the lectotype
(MNHN 6211 ).

FIGURE 99. Doryrhamphus (Doryrhamphus) excisus paulus. Socorro I., Mexico. Adult male, 26.5 mm SL, paratype (SIO 7267).

Doryrhamphus (Doryrhamphus) excisus paulus
Fritzsche, 1980
Fig. 99

with one spine on each ring; subadult-adult males
with one bony ventrolateral projection on the snout
(Fig. 95a).

Doryrhamphus paulus Fritzsche, 1980: 189, fig. 4b (Isla
Socorro, Islas Revillagigedo, Mexico).

Remarks. - This subspecies differs from the Red
Sea population (D. e. abbreviatus) in having higher
frequencies of tail rings ( 14-16 versus 11-12) and
dorsal-fin rays (23-27 versus 18-20). Compared to
the eastern Pacific population of D. e. excisus, it
is distinguished by the presence of fewer trunk rings
(usually 16 versus 18) and by lower frequencies of
total rings (30-32 versus 32-35). Males may be
brooding at 24 mm SL.

Common name.

FIGURE 98. Doryrhamphus (Doryrhamphus) excisus excisus. Diego Garcia, Chagos Archipelago. Brooding male 45 mm SL
(GCRL 17059).
'
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Characters. -Rings 16-17 (usually 16) + 14-16,
dorsal-fin rays 23-27, subdorsal rings 5.0-3.0 +
2.5-4.25 = 6.5-8.25, pectoral-fin rays 19-21, HL
3.5-3.8 in SL, snout length 2.0-2.2 in HL, snout
depth 5.3-7 .0 in snout length. Principal body ridges
61

Material examined. - Twenty-eight specimens,
16-39 mm SL, including one paratype (GCRL
15753).

Distribution. -An eastern Pacific insular endemic known to depths of 17 m from Socorro I. and
Clarion I., Revilla Gigedo Is., Mexico.

Primary type. -Holotype (SIO 72-67).

FIGURE IOI. Doryrhamphus (Doryrhamphus)japonicus. Honshu I., Japan. Top.-Adult male 72.S mm SL (YCM p S330)
Bottom.-Adult female, 72.S mm SL (YCM P.7261).
'
.
.

F IG U RE 100. Doryrhamphus (Doryrhamphus)janssi. Top.-Saparua I., Indonesia. Adult male, 95 mm SL (GCRL 1382S).
Bottom.-Bonegi I., Solomon Is. Adult male, 117 mm SL (ROM 42S6S).

Philippine Is. and southeastward to Queensland,
Australia and Guadalcanal I. in the Solomon Is.
(Fig. 104).

Doryrhamphus (Doryrhamphus)janssi (Herald and
Randall, 1972)
Fig. 100
Dentirostrum janssi Herald and Randall, 1972: 124, fig. I
(Palau Is.).

eral stripe on the trunk with D. bicarinatus and D.
jC:,nssi, but males lack bony ventrolateral projections_on the snout (presen! in males of bicarinatus),
and 1t has more trunk nngs than either of these
congeners ( 19-20 versus 16).

reefs to depths of 10 m off Honshu I. Japan (Fig.
104).
'
Mate rial examined. - Twenty-one specimens
4.8-75 mm SL, including four paratypes (SMBL
F.65030, F.65031, F.68011, F.68012).
Primary type.-Holotype (SMBL F.75050).

Distribution. -Known from tidepools and rocky

Material examined - Forty-six specimens, 53127 mm SL, including the holotype (CAS 14139).

Common name.
Characters.-Rings 16 + 21-23, dorsal-fin rays
22-25, subdorsal rings 1.75-0.75 + 4.0-4.75 =
5.25-6.0, pectoral-fin rays 19-21, HL 4.2-5.2 in
SL, snout length 1.5-1.8 in HL, snout depth 7.612.6 in snout length. Principal ridges of posterior
predorsal rings with two spines on each ring, those
of tail rings with one spine; males without bony
ventrolateral projections on the snout.
Side of trunk with a narrow dark stripe below
the superior ridge.
Remarks. - This pipefish is readily distinguished
from other members of the subgenus Doryrhamphus by its higher frequencies of tail rings (21-23
versus 11-17). Males may be brooding at ca. 80
mm SL.
Distribution. -Eastern Indian Ocean and western Pacific Ocean in depths to 24-35 m from the
Dampier Archipelago, Western Australia to the

Doryrhamphus (Doryrhamphus) japonicus Araga
and Yoshino, 197 5
Fig. l O1
Doryrhamophus (sic) melanopleura japonica Araga and
Yoshino in Masuda et al., 197S:183, pl. 2Sc (Tanabe
Bay, Japan).

Common name.
Characters. -Rings 19-20 + 14-15, dorsal-fin
rays 21-23, subdorsal rings 4.75-4.0 + 1.75-2.5 =
5.75-6.75, pectoral-fin rays 19-23 (usually 21-22),
HL 4.3-5.3 in SL, snout length 1.9-2.2 in HL,
snout depth 4.8-6.2 in snout length. Principal body
ridges with one spine on each ring; males without
a bony ventrolateral projection on the snout.
Side of trunk with a narrow dark stripe below
the superior ridge.
Remarks. - This species shares the narrow lat62

~~u;t (l~;:cJo3ry37rh2a3m6plh)usB(Doryrhamphus)
negrosensis ma/us. One Tree I., Queensland, Australia. Top.-Adult male SI
- . ottom.-Adult male, 44 mm SL (AMS I.20486-002).
'
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with a pale median stripe from tip of snout to ca.
3rd-4th trunk ring.

Doryrhamphus (Doryrhamphus) negrosensis ma/us

(Whitley, 1954)

Fig. 102

Remarks. - This subspecies has higher frequencies of trunk rings (modally 16 versus 15) than its
most similar congener (D. n. negrosensis), but it is
most readily distinguished by the incomplete median dorsal stripe (stripe complete in D. n. negrosensis). Males may be brooding at 43 mm SL.

Choeroichthys suillus ma/us Whitley, 1954:25 [Masthead
I., Queensland (Australia)].

Common name. -Masthead Island pipefish
(Australia).
Characters. -Rings 16-17 + 14-16, dorsal-fin
rays 18-21, subdorsal rings 2.75-1.5 + 1.5-3.0 =
3.5-5.0, pectoral-fin rays 18-21, HL 4.0-4.6 in
SL, snout length 2.0-2.1 in HL, snout depth 5.47. 8 in snout length. Principal ridges of posterior
predorsal rings and most tail rings with two spines
in late juveniles-adults; males without bony ventrolateral projections on the snout.
Side of body without a distinct stripe; dorsum

Is. and southeastward to the New Hebrides (Fig.
104). Apparently occupies a variety of habitats from
reef pools to mud flats in depths to ca. 9 m .
so•

60°

Material ex amined. -Sixty-eight specimens,
16-47 mm SL, including the holotype (CAS-SU
25503).

100°

160°

IS0°

160°

140°

Distribution. -An endemic Australian pipefish,
presently known to depths of ca. 6 m from Mackay
Reef to Masthead I. (ca. l 6°03'S-23°32'S), on the
Great Barrier Reef, Queensland (Fig. 104).
Material examined - About seventy-five specimens, 32.5-62 mm SL, including the holotype
(AMS I. 7154).
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FIGURE 104. Distributions of selected species of Doryrhamphus (Doryrhamphus).

FIGU RE 103. Doryrhamphus (Doryrhamphus) negrosensis negrosensis. Palau Is. Adult female, 29 mm SL (CAS 15543).

predorsal rings and most tail rings with two spines
in late juveniles-adults; males without bony ventrolateral projections on the snout.
Side of body plain, without a distinct stripe on
trunk or tail; dorsum with a narrow, pale, median
stripe from snout to caudal-fin base.

Doryrhamphus (Doryrhamphus) negrosensis negrosensis Herre, 1934
Fig. 103
Doryrhamphus negrosensis Herre, 1933:7 (nomen nudum).
Doryrhamphus negrosensis Herre, 1934:28 [Dumaguete
(Negros I.) Philippine Is.].
Pristidoryrhamphus jacksoni Fowler, 1944: 159, figs. 8-9
(New Hebrides); ANSP 71350 (holotype).

Common name.
Characters. - Rings 14-16 + 13-15, dorsal-fin
rays 16-19, subdorsal rings 3.0- 1.5 + 1.0- 2.75 =
3.5-4.75, pectoral-fin rays 17- 20, HL 3.5- 4.2 in
SL, snout length 1.9-2.2 in HL, snout depth 4.97.2 in snout length. Principal ridges of posterior
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FIGURE 105. Doryrhamphus (Dunckerocampus) baldwini. Oahu I., Hawaii. Top.-Adult male, 129.5 mm SL, paratype (BPBM
11942). Bottom. -Dorsal aspect of anterior part of adult female, 123 mm SL, paratype (AMS 1.15607-001 ).

Doryrhamphus (Dunckerocampus) baldwini (Her-

ald and Randall, 1972)

3.75- 4.25, pectoral-fin rays 18-22 (usually 20),
HL 4.6-5.3 in SL, snout length 1.5-1.7 in HL,
snout depth 9.3-12.6 in snout length.
Head with a dark lateral stripe on snout, sometimes with a dark or dusky opercle; body with a
narrow dark stripe along or just below the superior
ridge. In life, the lateral stripes are orange-red, the
tail mostly red.

Fig. 105

Remarks. - The complete stripe on the dorsum
readily distinguishes this pipefish from its closely
related congener (D. n. malus). Probably fails to
exceed ca. 50 mm SL; the brood pouch is developing in some males at 22 mm SL.

Common name.-Redstripe pipefish (United
States).

Distribution. -Eastern Indian Ocean and western Pacific Ocean from Rowley Shoals ( l 7°22'S,
119°21 'E) off northwestern Australia to the Ryukyu

Characters. -Rings 16 + 20-22, dorsal-fin rays
21-23, subdorsal rings 1.0-0.5 + 2.75- 3.75 =

Dunckerocampus baldwini Herald and Randall, 1972: 128,
fig. 2 (Oahu I., Hawaiian Is.).

Remarks. -Absence of a banded color pattern
distinguishes this pipefish from other members of
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Distribution. -An endemic Hawaiian pipefish
known from the islands of Maui and Oahu (Fig.
110). Usually found in caves or among rocks in
depths of 6.1-48.8 m.
Material examined.-Nineteen specimens, 63134 mm SL, including the holotype (CAS 24734).

the subgenus Dunckerocampus, and its striped
markings are (in preservative) similar to those of
Doryrhamphus (Doryrhamphus) janssi. Herald and
Randall (1972) recorded cleaning activity of D.
baldwini on a cardinal fish (Apogon evermanm) and
a moray eel (Gymnothorax sp.). Males are mature
at ca. 107 mm SL and this pipefish probably fails
to exceed 140 mm SL.

Doryrhamphus (Dunckerocampus) dactyliophorus

(Bleeker, 1853)

sal-fin rays, as well as in frequency and width of
the dark color bands. However, these appear to
represent localized differences in populations, and
I find no substantial evidence of clinal variation.
This pipefish reaches at least 175.5 mm SL, and
males may be brooding at 90 mm SL.

Fig. 107

Syngnathus dactyliophorus Bleeker, l 853b:506 [Onrust I.,
Batavia (Indonesia)].
Acanthognathus caulleryi Chabanaud, 1929: 166, fig. 1
[Amboina (Indonesia)]; MNHN 29:9 (holotype).

Distribution. - Examined materials are from the
northern Red Sea (Gulf of Aqaba), South Africa
(Aliwal Shoal) in the western Indian Ocean, and
from northern Australia and Indonesia to the Ryukyu Is. and southeastward to Tutuila I., Samoa
(Fig. 110). This pipefish has also been reported
from Rurutu I. (24°S) in the Austral Is. (Herald
and Randall, 1972), from Taiwan (Lee, 1983) and
from Okinawa (Masuda et al., 1975). Additionally,
I have a juvenile specimen (56 mm SL) from Miyake-jima, Japan, which is provisionally referred
to this species. Maximum confirmed depth of capture is 56.4 m (Herald and Randall, 1972), and
there are many records from tidepools and intermediate depths.

Common name.-Banded pipefish (United
States).
Characters. -Rings 15-17 (usually 16) + 18-22,
dorsal-fin rays 20-26, subdorsal rings 1.75-0.0 +
2.0-4.5 = 2.75-5.0, pectoral-fin rays 18-22 (usually 19-21), HL 3.7-4.6 in SL, snout length 1.41.8 in HL, snout depth 10.6-20.8 in snout length.
Usually with one dark band crossing the opercle,
with 7-14 bands on tail, and with a total of 2037 dark bands on head and body.

FIGURE 106. Doryrhamphus (Dunckerocampus) chapmani. Noumea, New Caledonia. Subadult, 52 mm SL (GCRL 16747).

specific with Doryrhamphus dactyliophorus and I
consider D. chapmani to represent a separate
species. It is distinguished from other members of
the subgenus Dunckerocampus by having fewer tail
rings and total rings (respectively, 16-17 and 3133 versus 18-22 and 34-38), and by a somewhat
lower snout depth in snout length ratio (6.3-9.8
versus 9.3-20.8). Additionally, D. chapmani further differs from its banded congeners in having
two dark bands (rather than l or 4-6) crossing the
opercle. Apparently a relatively small pipefish,
probably failing to reach 125 mm SL, and males
may be brooding at 80 mm SL.
Distribution. -Known only from the vicinity of
Noumea, New Caledonia (Fig. 110). Most examined specimens are from depths of < 3 m.

Doryrhamphus (Dunckerocampus) chapmani (Her-

ald, 1953)

Fig. 106

Dunckerocampus caulleryi chapmani Herald, 1953:250
(Noumea, New Caledonia).

Common name.
Characters. -Rings 15-16 + 16-17 (usually
16 + 16), dorsal-fin rays 24-25, subdorsal rings
2.25-1.0 + 3.25-4.25 = 5.0-5.75, pectoral-fin rays
21-23 (usually 21-22), HL 3.6-3.9 in SL, snout
length 1. 5-1. 9 in HL, snout depth 6. 3-9. 8 in snout
length.
With two dark bands crossing opercle, with 810 bands on tail, and with a total of 26-33 dark
bands on head and body.
Remarks. - This pipefish was originally described as a subspecies of Acanthognathus caulleryi
Chabanaud, but the holotype of A. caulleryi is con-

Remarks. -As with other species ofthe subgenus
Dunckerocampus, juveniles have two spines on the
principal ridges of each ring, the penultimate spine
is reduced with increased SL and is vestigial or
obsolete in the largest specimens examined. Present
data and those of Herald and Randall ( 1972) indicate variation in frequencies of tail rings and dor-

Material examined.-More than ninety specimens, 24-175.5 mm SL, including two presumptive syntypes (RMNH 724 7).

Material examined.-Fourteen specimens, 36.585 mm SL, including the holotype (CAS 19942).

FIGURE 108. Doryrhamphus (Dunckerocampus) multiannulatus. Top.-Nuwieba, Gulf of Aqaba. Adult male, 160 mm SL
(HUJ F9348). Bottom-Agalega Is., St. Brandon Shoals. Subadult, 111 mm SL (USNM 216187).

Doryrhamphus (Dunckerocampus) multiannulatus

Fig. 108

Dunckerocampus bentuviae Fowler and Steinitz, 1956:273,
fig. 22 (Eilat, Red Sea); ANSP 72137 (holotype).

Doryichthys multiannulatus Regan, 1903:413, pl. 13, fig.
3 [Ile Maurice (Mauritius)].

Common name. - Many-banded pipefish (South
Africa).

(Regan, 1903)
FIGURE 107. Doryrhamphus (Dunckerocampus) dactyliophorus. Caban I., Philippine Is. Juvenile, 69 .5 mm SL (GCRL 17048).
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species since they are sympatric in the northern
Red Sea. The color pattern of D. multiannulatus
is essentially replicated in D. pessuliferus, but D.
multiannulatus has fewer dorsal-fin rays (20-23
versus 30) and trunk rings ( 16 versus 17). Probably
reaches 170-180 mm SL; males may be brooding
at 130 mm SL.
Distribution. -Red Sea and western Indian Ocean
from the Gulf of Aqaba and Sodwana Bay, South
Africa eastward to the Chagos Archipelago (Fig.
110) and the Maldive Is. (Klausewitz, 1972). Occurs to depths of at leat 45 m and most commonly
found among coral and in reef caves.

Characters. -Rings 16 + 19-20, dorsal-fin rays
20-23, subdorsal rings 1.0--0.25 + 2.0-4.0 = 3.04.5, pectoral-fin rays 18-22, HL 3.6-4. 7 in SL,
snout length 1.4-1. 7 in HL, snout depth 10.4-15.6
in snout length.
Snout banded or with a dark lateral stripe; with
4-6 dark bands on the opercle, with 18-47 bands
on the tail, and with a total of 50-83 dark bands
on head and body. The bands are sometimes vestigial or obsolete on the distal third of the tail.
Remarks. - This pipefish agrees with D. dactyliophorus in all examined characters except coloration, and bleached specimens cannot be identified
with certainty. Smith (1963) treated these broad
and narrow banded forms as subspecies of D. dactyliophorus, but they are here retained as separate

Material examined. - Forty specimens, 4 3.5-16 5
mm SL, including the holotype (MHNG 665.51).
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Distributions of species of Doryrhamphus (Dunckerocampus).

knobs or spines, not confluent with orbital ridges;
opercular ridge angled dorsad, usually indistinct,
typically restricted to anterior half of opercle in
subadults-adults, infrequently obsolete; other head
ridges usually low and indistinct, sometimes obsolete; margins of head and body ridges entire to
minutely denticulate, not serrate; dorsal-fin origin
on trunk, the fin-base not elevated; dermal flaps
present or absent. Trunk rings 14-20, total rings
46-59, dorsal-fin rays 18-28, total subdorsal rings
FIGURE I 09.

Doryrhamphus (Dunckerocampus) pessuliferus. Presumptive female, I 02 mm SL, holotyp~ (USNM 9350 I).

Dunckerocampus by higher numbers of dorsal-fin
rays (30 versus 20-26) and subdorsal trunk rings
(3.0 versus 2.25--0.0). The count of 17 trunk rings
is shared with only one of 153 examined specimens
of D. dactyliophorus.
Distribution-Known from a depth of 43.9 m
offSulade I. (05°46'40''N, 120°48'50"E) in the Sulu
Archipelago (Fig. 110).

Doryrhamphus (Dunckerocampus) pessuliferus
(Fowler, 1938)
Fig. 109
Dunckerocampus pessuliferus Fowler, I 938b:4 l, fig. 13
(Sulade I., Sulu Archipelgo).

Common name.
Characters. -Rings 17 + 20, dorsal-fin rays 30,
subdorsal rings 3.0 + 3.75 = 6.75, pectoral-fin rays
21, HL 3.8 in SL, snout length 1. 5 in HL, snout
depth 10.5 in snout length.
With ca. 4 dark bands crossing the opercle, with
ca. 40-41 on the tail and with a total of ca. 828 3 dark bands on head and body (counts from
original figure and description of holotype).
Remarks. - The status ofthis species, known only
from the holotype collected in 1908, is uncertain.
However, the originally described color pattern
suggests a close relationship to its similarly marked
Indian Ocean congener, D. multiannulatus. The
holotype, now faded in preservative, retains indications of narrow bands on some tail rings, and is
distinguished from other members of the subgenus
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Recent reference. - Dawson, 1977b.

Key to the Species of Festucalex
la.
lb.

Pectoral-fin rays 10-14, snout length 2.0-2.7 in HL
Pectoral-fin rays 16-1 7, snout length 1.7-1.8 in HL

2a.
2b.

Lateral trunk ridge ends on 0-5th tail ring . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3
Lateral trunk ridge ends on 10th-13th tail ring ...... ... ..... . . . .. . .. . .. . . .... prolixus, p. 72

3a.
3b.

Total rings 53-59 (54 or more in 98%) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Total rings 48-53 (52 or fewer in 96%) . . . . . . . . . .
.......................

4a.

Tr:unk rin~s modally 17, principa~ ridges _of last 1-2 tail rings with 1-6 knobs or projections
(Fig. 11 ~) m subadults-ad~lts, typically with narrow pale bar on postorbital ....... cinctus, p. 70
Trunk nngs modally 19, ndges on last 1-2 tail rings entire, without pale bar on postorbital
· · · · · · · · · · · · · · · · · · · · · • . • . .. .. . .. .. . ... ......... .. . ... . . . . .. .. . ..... scalaris, p . 72
Trunk ring~ ~odally 16, without distinct ridges on pectoral-fin base, lateral trunk ridge ends
on 0-ls! tall nng .. .. ..... .. . ..... ...... .. .. ... . .. . ..... . .......... .. .. . erythraeus p. 70
Trunk nng~ ~odally 18, with 2 distinct ridges on pectoral-fin base, lateral trunk ridge ends ~n
2nd-3rd tail nngs ... . .. .... . . ...... .. .... ... .. .. ... . .. .. . .... ... . . . .... . ... . gibbsi, p. 71

4b.

Genus FESTUCALEX Whitley, 1931

5a.

Festucalex Whitley, 193 la:3 l 2 (type-species by original des·
ignation: Syngnathus cinctus Ramsay, 1882).

5b.

Diagnosis. -Superior and inferior trunk ridges
continuous with their respective tail ridges; lateral
trunk ridge not deflected near anal ring, ends midlaterally between last trunk ring and 14th tail ring
(Fig. 2b); principal tail ridges not angled laterad or
produced to hook-like points, entire or with a few
knobs or spine-like emarginations on last 1-2 rings.
Median dorsal snout ridge entire or with shallow
emarginations, not strongly elevated, without bony

4.25-6.5, pectoral-fin rays 10-17, anal-fin rays 4,
caudal-fin rays 10. Brood pouch under tail, pouch
plates little enlarged or obsolete, pouch folds present, semi pouch-closure (Fig. 3b). Western Indian
Ocean to Hawaiian Is.; marine. Six described species
and, based on juveniles and planktonic specimens,
at least 2 or 3 undescribed taxa in the eastern Indian
Ocean and western Pacific region.

................................ 2
. . . . . .. . .. .. ... .... . ... .. wassi, p. 73

FIGURE 111 .
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FIGURE 112. Festucalex cinctus. Sydney Harbour, New South Wales, Australia. Top.-Subadult, 79 mm SL (GCRL 16331).
Bottom.-Adult male, 108 mm SL (AMS I.18783-003).

Festucalex cinctus (Ramsay, 1882)

113. Festucalex erythraeus. ile Ouen, New Caledonia. Adult female, 74 mm SL (GCRL 16870).

base, sometimes with a few minute dermal flaps
on head.
Pale to light tan in preservative, faintly mottled
or with indications of l 0-12 indistinct pale bars
crossing sides and dorsum of body. Originally described as brick-red in life, with 13 greenish bars
on dorsum of body and with pearly spots on alternate rings along the inferior body ridges.

lower values (32-33) in material from the Indian
Ocean to the Philippine Is., and higher values (3337) in specimens from New Caledonia, Japan and
Hawaii. Males may be brooding at 55 mm SL and
this pipefish probably fails to reach 100 mm SL.
Distribution. -Mozambique to Hawaii (Fig.
118), mostly from reef habitats in depths of 1843. 9 m.

Remarks. - This species exhibits some west to
east clinal variation in frequencies of tail rings with

Material examined-Twenty specimens, 21-82
mm SL, including the holotype (USNM 51548).

known from New South Wales and, provisionally,
from northern Queensland and the Northern Territory (Fig. 118). Mostly taken with dredge or trawl
in 8-31 m, but some have been taken with SCUBA
over rubble bottom in 12 m.

Fig. 112

Syngnathus cinctus Ramsay, 1882: 111 [Port Jackson, New
South Wales (Australia)].

Common name.-Girdled pipefish (Australia).
Characters.-Rings 16-18 (usually 17) + 36-39,

Material examined-Forty-nine specimens, 4515 7 mm SL, including the neotype (AMS 1.1910700).

dorsal-fin rays 21-28, subdorsal rings 2.0-0.5 +
3.5-5.25 = 4.75-6.5, pectoral-fin rays 12-14 (usually 13), lateral trunk ridge crosses 1-4 tail rings,
HL 7.9-9.5 in SL, snout length 2.0-2.3 in HL,
snout depth 3.4-5.5 in snout length. Subadultsadults without distinct ridges on pectoral-fin base,
with 1-6 minute knobs or spine-like projections
on principal ridges of last 1-2 tail rings (Fig. 111 ),
dermal flaps usually abundant and well developed.
Postorbital typically with a persistent pale bar;
body irregularly mottled, usually with indications
of 14-15 diffuse tan or pale bars crossing the dorsum; without dark bars on venter.

Festucalex erythraeus (Gilbert, 1905)

Fig. 113

Ichthyocampus erythraeus Gilbert, 1905:613, fig. 238 (off
Molokai I., Hawaii).
Ichthyocampus townsendi Duncker, 1915:96 (Makran coast
and Maldive Is.); BMNH ' 1897.10.6.7 and BMNH
1901.12.31.145 (two syntypes).
Ichthyocampus phi/ippinus Fowler, l 938b:43 (Tinakata I.,
Sulu Archipelago); USNM 94080 (holotype).
Hippichthys amakusensis Tomiyama, 1972:6, fig. 3 (Aitsu,
Japan).

Remarks. -Ornamentation of distal tail rings is
best seen with x 20-30 magnification. In New South
Wales, these pipefishes reach about 130 mm SL
and males may be brooding at 99 mm SL. A few
specimens from northern Queensland and the
Northern Territory, provisionally referred to this
species, reach at least 157 mm SL and may represent a separate taxon.

Common name. -Red pipefish (South Africa).
Characters.-Rings 15-17 (usually 16) + 32-37,

dorsal-fin rays 18-21 , subdorsal rings 1.0-0.25 +
3.5-5.5 = 4.25-5.75,pectoral-finrays 10-13(usually 11-12), lateral trunk ridge crosses 0-1 tail rings,
HL 8.0-8.8 in SL, snout length 2.1-2.6 in HL,
snout depth 2.5-3.9 in snout length. Subadultsadults without prominent ridges on pectoral-fin

Distribution.-An endemic Australian species
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FIGURE

114. Festucalex gibbsi. Lizard I. area, Queensland, Australia. Adult male, 60 mm SL, holotype (BMNH 1975.10.9.7).

Festucalex gibbsi Dawson, 1977

Mainly brownish with 3-5 indistinct pale bars
crossing the lower half of side and venter of trunk.
Remarks. -A relatively small pipefish which
probably fails to exceed 75-80 mm SL; males may
be brooding at 50 mm SL.
Distribution.-Known from Irian Jaya and the
Great Barrier Reef (14°37'S and 16°38'S), Queensland, Australia (Fig. 118). The three known adults
were taken in 22-91 m, one is from coraline bottom among algae and sponge.
Material examined-Four specimens, 22.5-59.5
mm SL, including the holotype (BMNH
1975.10.9.7).

Fig. 114

Festucalexgibbsi Dawson, 1977b:633, figs. 11-12
(14°36'48"S, 145°27'42"E, Queensland, Australia).

Common name.
Characters. -Rings 18 + 32-33, dorsal-fin rays
21-24, subdorsalrings2.0-l.25 + 3.5-4.75 = 5.56.25, pectoral-fin rays 12-14 (usually 13), lateral
trunk ridge crosses 2-3 tail rings, HL 7.5-7.9 in
SL, snout length 2.1-2.4 in HL, snout depth 3.24.0 in snout length. With two distinct ridges on the
pectoral-fin base, dermal flaps present on head.
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with 13-14 indistinct pale or tan bars; venter of
trunk with brown bars on each ring.

known from Warroora and the Shark Bay area in
Western Australia (Fig. 118). Most specimens are
from trawls but there is one collection from a pond;
some were taken among "weed" and algae.

Remarks. - This pipefish probably reaches at
least 190-200 mm SL; males may be brooding at
120 mm SL.

Material examined-Nineteen specimens, 65180 mm SL, including the lectotype (BMNH
1858.12.27 .53).

Distribution. -An endemic Australian pipefish

FIGURE 115. Festucalex prolixus. Sulu Sea. Planktonic juvenile, 36 mm SL, holotype (ZMUC P.39741).

Festucalex prolixus Dawson, 1984

Remarks. - This recently described species is
known only from planktonic juveniles. Probably a
small pipefish which fails to exceed 150 mm SL,
and the presumably demersal population of subadults-adults is expected to be found in depths
> 40m.

Fig. 115

Festucalex prolixus Dawson, 1984c:371, figs. 1-3 (Sulu
Sea).

Common name.
Characters.-Rings 19-20 + 32-35, dorsal-fin
rays 21-23, subdorsal rings 2.0-1.25 + 4.255.25 = 5.75-6.5, pectoral-fin rays 13-14, lateral
trunk ridge crosses 9-13 tail rings, HL 6. 8-7.5 in
SL, snout length 2.3-2.7 in HL, snout depth 2.73.6 in snout length. With two distinct ridges on the
pectoral-fin base and with dermal flaps on eye in
planktonic juveniles.
Study material faded in preservative; life coloration unknown.

Distribution. -Known from the Sulu and Celebes Seas and from off northwestern lrian Jaya in
the western Pacific Ocean (Fig. 118). These planktonic specimens were taken in the upper 0-167 m
over depths of 1280-4825 m.
Material examined-Six specimens, 22.3-36.2
mm SL, including the holotype (ZMUC P.39741).

FIGURE 11 7. Festucalex wassi. Tutuila I., Samoa. Brooding male, 69.5 mm SL, holotype (BPBM 18716).

Festucalex wassi Dawson, 1977

Fig. 117

Filicampus Whitley, l 948b:75 [type-species by original designation: Syngnathus superciliaris Gunther, 1880 (= S.
tigris Castelnau, 1879)].

Festucalex wassi Dawson, 1977b:635, figs. 11 , 13 (Tutuila
I., Samoa).

Diagnosis. -Superior trunk and tail ridges discontinuous, the trunk ridge arched a little dorsad
on subdorsal rings; inferior trunk ridge ends on anal
ring; lateral trunk ridge confluent with inferior tail
ridge (Fig. 2h). Median dorsal snout ridge low, entire, not confluent with supraorbital ridges; opercular ridge complete or incomplete and angled dorsad in juveniles, vestigial or obsolete in adults; 1st
trunk ring not notably longer than 2nd; principal
body ridges distinct, not elevated strongly, mainly
entire; scutella not keeled; dermal flaps usually
present; dorsal-fin origin on trunk, the fin-base not
elevated. Trunk rings 17-20, total rings 52-57,
total subdorsal rings 4.5-5.75, dorsal and pectoral
fins present, anal-fin rays 4, caudal-fin rays 8. Brood
pouch under tail, pouch plates little enlarged, pouch
folds present, with everted pouch-closure (Fig. 3a).
A monotypic genus endemic to Australia; marine.

Common name.
Characters.-Rings 14-15 + 32, dorsal-fin rays
20-23, subdorsal rings 1.0--0.25 + 4.25-5.0 = 5.05.5, pectoral-fin rays 16-17, lateral trunk ridge
crosses 2-4 tail rings, HL 6 .1-6.7 in SL, snout
length 1. 7-1 . 8 in HL, snout depth 5 .1-6. 5 in snout
length. With two distinct ridges on the pectoral-fin
base, dermal flaps sometimes present on head.
Dorsum and sides crossed with ca. 1O diffuse
pale bars, narrower than ring length; venter of trunk
with indications of tan bars near the middle of each
ring.
Remarks. -Apparently a small pipefish which
probably fails to reach 100 mm SL; males may be
brooding at 69.5 mm SL.

FIGURE 116. Festucalex scalaris. Warroora, Western Australia. Brooding male, 119.5 mm SL (AMS 1.18177-001).

Festucalex scalaris (Gunther, 1870)

ally 12), lateral trunk ridge crosses 1-3 tail rings,
HL 8.8-9.7 in SL, snout length 2.1-2.5 in HL,
snout depth 2.8-4.4 in snout length. Subadultsadults without distinct ridges on the pectoral-fin
base; small dermal flaps usually present on head,
flaps absent or sparse on the body.
Lower half of opercle, venter of head and anterior 3-4 trunk rings usually with minute dark
brown spots; dorsum and side of the body often

Fig. 116

Ichthyocampus scalaris Gunther, 1870: 177 [Freycinet's
Harbour (Western Australia)].

Common name. -Ladder pipefish (Australia).
Characters. - Rings 18-20 (usually 19) + 37-40,
dorsal-fin rays 24-26, subdorsal rings 2.5-1.75 +
3.25-4.75 = 5.5-6.5, pectoral-fin rays 11-13 (usu72

Distribution. - Known from Fiji and Samoa, and
from a planktonic specimen, provisionally identified as F. wassi, taken off northwestern Irian Jaya
(Fig. 11 8).

Filicampus tigris (Castelnau, 1879)

Fig. 119

Syngnathus tigris Castelnau, 1879:397 [Port Jackson, New

Material examined. -Six specimens, 23-7 4 mm
SL, including the holotype (BPBM 18 716).

South Wales (Australia)].

Syngnathus superciliaris Gunther, 1880:30 [Port Jackson
(Australia)]; BMNH 1879.5.14.463 (holotype).

Common name. - Tiger pipefish (Australia).

Genus FIL/CAMPUS Whitley, 1948

Characters. -Rings 17-20 + 34-38, dorsal-fin
rays 24-27, subdorsal rings 3.5-2.25 + 1.75-

Tigrica1:1pus Whitley, 1934: I (nomen nudum; type-species
by ongmal designation: Syngnathus tigris Castelnau, 1879).
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3.25 = 4.5-5.75, pectoral-fin rays 14-16, HL 8.911. 1 in SL, snout length 2.0-2.6 in HL, snout depth
2.9-8.2 in snout length.
Typically with diagonal dark stripes on postorbital part of head, with 10-12 dark bars (ca. one
ring wide) crossing the dorsum and sides of the
body, and the ventrolateral part of trunk is usually
pale. Most trunk rings with a dark-edged, semicircular, iridescent silvery spot just above the inferior
ridge.

in specimens from Western Australia. This is a
large pipefish which may exceed 300 mm SL and
males may be brooding at 17 5 mm SL.

Distribution. - Known from Queensland (Moreton Bay) and New South Wales (Keppel Bay to
Sydney Harbour, ca. 23°25'S-33°59'S), from the
Spencer Gulf, South Australia, and from Broome
Harbour to Shark Bay (ca. l 7°58'S-25°00'S) in
Western Australia (Fig. 120). Recorded from mud,
sand, rubble and rocky bottoms in 2-27 m.

Remarks. - Smaller specimens ( < 150 mm SL)
usually have a long simple dermal flap above each
eye, but these are typically lost in large fish. There
are 17-19 (modally 18) trunk rings in specimens
examined from South Australia to Queensland,
whereas there are 19-20 (modally 19) trunk rings

Material examined - More than seventy subadult-adult specimens, 91-296 mm SL, including
the holotype (MNHN A.1218).
Recent reference. -Dawson et al., 1979 (as Yozia tigris, description of pouch-larvae).
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FIGURE 118. Distributions of the species of the genus Festucalex.
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FIGURE 120. Distribution of Filicampus tigris.

Genus HALICAMPUS Kaup, 1856

short ridge-like elevations; lateral snout ridge or
spine(s) usually present; longitudinal opercular ridge
usually complete and angled upward toward gill
opening in juveniles, variously complete to obsolete in adults; other head ridges low to strongly
elevated; pectoral-fin base often protruding laterad,
with or without distinct ridges; principal body ridges
distinct, low to strongly elevated, the margins entire
to serrate, sometimes with spine-like projections;
dorsal-fin origin between anterior margin of antepenultimate trunk ring and middle of 1st tail ring,
the fin-base sometimes elevated; scutella not keeled;
dermal flaps typically present on eye, usually present elsewhere on head and body. Trunk rings 1318, total rings 39-56, dorsal-fin rays 16-26, total
subdorsal rings 2.75-6.5, pectoral-fin rays 10-20,

Halicampus Kaup, 1856:22 (type-species by monotypy:
Syngnathus conspicillatus (not ofJenyns, 1842) Kaup 1856
(= H alicampus grayi Kaup, 1856), by Opinion 53, Int.
Comm. Zoo!. Nomenclature).
Phanerotokeus Duncker, 1940:84 [type-species by original
designation: Phanerotokeus gohari Duncker, 1940 (= Halicampus macrorhynchus Bamber, 1915)].
H alicampoides Fowler, 1956:204 (type-species by original
designation: Halicampus macrorhynchus Bamber, 1915).

FIGURE 119. Filicampus tigris. Sydney Harbour, New South Wales, Australia. Top.-Subadult, 141.5 mm SL (GCRL 16319).
Bottom.-Adult female, 260 mm SL (GCRL 16340).
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Diagnosis. - Superior trunk and tail ridges discontinuous, the trunk ridge sometimes arched dorsad on subdorsal rings; inferior trunk ridge ends at
anal ring; lateral trunk ridge confluent with inferior
t~il ridge (Fig. 2h). Median dorsal snout ridge continuous or represented by semi-isolated spines or
75

anal-fin rays 2-4, caudal-fin rays 10. Brood pouch
under tail, pouch plates and folds present, everted
or semi pouch-closure (Figs. 3a, b). Western Atlantic Ocean, Red Sea, Indian Ocean, western and
central Pacific Ocean; marine. Thirteen recognized
species; twelve in the Indo-Pacific region.

"O

wherein this ridge is discontinuous. There are no
apparent taxonomic problems among the latter
group (H. brocki, H. mataafae, H. nitidus, H. spinirostris), but such is not the case with some IndoPacific species with a continuous snout ridge. Study
material is limited for most species, and available
specimens often originate over a broad geographic
range from the western Indian Ocean to the western
or central Pacific Ocean. In view of the foregoing,
and a reluctance to prematurely propose additional
monotypic genera, I have postponed review of the
genus, pending collection and study of additional
material. Thus, the present treatment is provisional.

Remarks. -More than one phyletic lineage is
represented by species here included in Halicampus and the genus may, in fact, prove to be monotypic. Excluding two long-snouted forms (H. macrorhynchus, H. punctatus) which may represent
monotypic genera, the remaining species have relatively short snouts, and include taxa with a continuous median dorsal snout ridge and those

Key to the Indo-Pacific Species of Halicampus
la. Trunk rings 13- 15
1b. Trunk rings 17-18

................................................. .........
2
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . grayi, p. 84

2a. Snout short, its length 2.4- 4.4 in HL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
2b. Snout longer, its length 1.5-1.9 in HL . . . . . . . . . . . . . . . . . . . . .
..................

3
11

3a. Median dorsal snout ridge discontinuous, with semi-isolated spines or ridge-like elevations
3b. Median dorsal snout ridge essentially continuous, sometimes emarginate but without separated
spines or ridges . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
........

4
7

4a. Trunk rings usually 14 (in 96%), margins of superior trunk ridges with spines or serrations . . 5
4b. Trunk rings 15, margins of superior trunk ridges without spines or serrations (Fig. 12 la)
.... ...... ..... .. ... ... .... .... ..... .... .... ...... .
. . .. . .. . . . mataafae, p. 89
......................
....... 6
5a. Tail rings 33-37, dermal flaps simple or branched
5b. Tail rings 30-32, dermal flaps simple, flat and somewhat spatulate (Fig. 121 b) . . . .. nitidus, p. 90
6a. Snout relatively short (3.1-3.8 in HL), margined dorsally with 2- 3 spines (Fig. 121c) .. ..
...........
.......
.........
. ....... . .. . spinirostris, p. 92
6b. Snout longer (2.4-3.0 in HL), margined dorsally with 2-3 short ridges (Fig. 12 ld) . brocki, p. 80

7a. Median dorsal snout ridge elevated and somewhat arcuate in lateral aspect (Fig. 122a); pectoralfin rays 10-13 (12 or fewer in 99%) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
...........
8
7b. Median dorsal snout ridge lower, essentially linear in lateral aspect (Fig. 122b); pectoral-fin rays
13 (Fig. 123a) . . . . . . . . . . . . .
.........
..........
. . .. . . .. .. zavorensis, p. 93

u
f-. ~ .:·~~~~) ·1

-- ')------ ---- .
-·-...

a

8a. Tail rings 37-42
8b. Tail rings 31-36

b

F IGURE

122.

. .. ... ..... ... .... .. .. .. .... ...... .... .... ..... ..... ..... ..... .... 9
..........
..............
. . . . . . . . . . . . . dunckeri, p. 83

10
9a. Opercular ridge obsolete, superior body ridges entire in subadults-adults
9b. Opercular ridge complete, superior body ridges denticulate to serrate in subadults-adults (Fig.
123b) . . . . .
. . . . . . . . . . . . marquesensis, p. 88
10a. Median dorsal snout ridge ends on interorbital; snout relatively long, its length 2.8-3.0 in HL
(Fig. 123c)
edmondsoni, p. 84
76
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10b. Median dorsal snout ridge ends before interorbital; snout shorter, its length 3.0-3.8 in HL (Fig.
123d) . .... .. . .... . .. .... .. .. . ... . . . . . . . . . . ... . ... . . . . .. .. . ... .. .. . . ... .. . boothae, p. 79
11a. Tail rings 25-27, pectoral-fin rays 16-19 (17-19 in 97%), dorsal rim of orbit strongly elevated
. ... . .. . .. .. . . ...... . .... . .. . .. . . . ... . . . .. . .. .. ... . . . . ... . .. ... macrorhynchus, p. 85

11b . T~ii ·rings 34, pectoral-fin rays 14-15 (usually 14), dorsal rim of orbit not strongly elevated
. .. . .. ... . .... ...... ... ... .. . . . ...... . . ... . . .. .. . . ....... . . .. .... .. ... . punctatus, p. 92

.0

FIGU RE

124. Halicampus boothae. Lord Howe I., Australia. Adult female, 149 mm SL (GCRL 16333).

Halicampus boothae (Whitley, 1964)

Fig. 124

side; often with indications of dark bars on venter
of each trunk ring. See Masuda et al. (1975, pl.
25, figs. m-n) for color photographs.

Micrognathus boothae Whitley, 1964: 162, fig. 3 (Lord Howe
I., Australia).

R emarks. -As treated here, representatives of
this species are best distinguished from those of the
very similar H. dunckeri by their relatively high
frequencies of tail rings (37-42 versus 31-36). In
addition, representatives of H. boothae apparently
reach a larger size than those of H. dunckeri (at
least 165 mm SL versus ca. 11 5 mm SL).
Compared to material from other areas, the 6
examined specimens from Lord Howe I. have
higher numbers of tail rings and dorsal-fin rays
(respectively, 39-42 and 22-24 versus 37-40 and
18-20), but these differences may be indicative of
clinal variation. Although the few available specimens may prove to represent more than one taxon,
I find no substantial differentiating features, and
treat them all as H. boothae, pending study of additional material. This pipefish probably reaches
ca. 170-175 mm and males may be mature at 94
mm SL.

Common name.

(.)
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Characters.-Rings 13-14 (usually 14) + 37-42,
dorsal-fin rays 18-24, subdorsal rings 1.0-0.0 +
3.25-5.5 = 4.0-6.5, pectoral-fin rays 10-12 (usually 11), anal-fin rays 3-4, HL 11.9-16.9 in SL,
snout length 3.0-3.8 in HL, snout depth ca. 1.73.1 in snout length. Median dorsal snout ridge continuous, arcuate (Fig. 123d), the margin often minutely spinulose; side of snout without spines or
ridges in subadults-adults; dorsal rim of orbit not
clearly elevated, the margin entire; opercular ridge
vestigial or obsolete; pectoral-fin base not clearly
protruding laterad, usually without distinct ridges;
principal body ridges distinct, little elevated, the
margins essentially entire; dermal flaps usually
present on eye, sometimes present elsewhere on
head and body.
Variably light tan to dark brown; tip of snout
usually pale; body with indications of 10-11 diffuse
pale bars (ca. one ring wide), separated by 3-5 ring
darker interspaces, on dorsum and upper part of

Distribution. - Western Indian Ocean (Comoro
Is.) and from Japan (Honshu 1.), Australia (Lord
79

Material examined.-Fifteen specimens, 60.5165.5 mm SL, including the holotype (AMS
IB.5992).

Howe I.) and the Fiji Is. in the western Pacific
Ocean (Fig. 126). Examined specimens are from
rock or coral habitats in depths of 3-30 m.

125. Halicampus brocki. Top.-Bikini Atoll, Marshall Is. Adult female, 11 0 mm SL, holotype (USNM 140235).
Bottom.-Port Denison, Western Australia. Brooding male, 98 mm SL (WAM P.27955-004).

FIGURE

Halicampus brocki (Herald, 1953)

4.5-5.5, pectoral-fin rays 11-14 (usually 12-14),
anal-fin rays usually 4, HL 8.5-12.4 in SL, snout
length 2.4- 3.0 in HL, snout depth 2.4-4.5 in snout
length. Median dorsal snout ridge discontinuous,
with three semi-isolated crests in subadults-adults,
the margins denticulate to spiny (Fig. 121 d); with
1-2 lateral spines on the snout; dorsal rim of orbit
somewhat elevated, often with spines or serrations

Fig. 125

M icrognathus brocki Herald, 1953:263, figs. 39g, 40 (Amen
I., Bikini Atoll, Marshall Is.).

Common name.
Characters. - Rings 14 + 33-37, dorsal-fin rays
21-23, subdorsal rings 1.25-0.0 + 3.75-4.75 =
so•
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Distributions of selected Indo-Pacific species of the genus Halicampus.
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perior ridges of some rings have two distinct spines
or serrations. All other examined specimens (42110 mm SL) have three semi-isolated ridge-like
elevations on the median dorsal snout ridge, and
the superior body ridges are clearly serrate. This
fish probably fails to exceed 120-125 mm SL; males
may be brooding at ca. 90 mm SL.

posteriad; without spines on postorbital or posterior supraorbital regions of head; opercular ridge
usually crosses about half of opercle in adults; pectoral-fin base protruding laterad, more so in juveniles than in adults, with one distinct ridge; principal body ridges elevated; superior ridges of trunk
rings with several (3-5) strong spine-like serrations,
whereas serrations on superior tail ridges are progressively fewer and smaller posteriad.
Mainly pale to tan, usually darker on head and
trunk; snout and suborbital region often with three
brown bars, the head elsewhere mottled or blotched;
body usually with 10-11 diffuse pale bars ( < one
ring wide) crossing dorsum and upper part of side,
often with diffuse dark bars on lower part of side
and venter of trunk rings.

Distribution-Eastern Indian Ocean (Port Denison to Shark Bay, Western Australia), and from
northern Australia north to the Ryukyu Is. (lshigaki I.) and eastward to the Mariana (Guam) and
Marshall Is. (Bikini Atoll) in the western Pacific
Ocean (Fig. 126). The few known demersal specimens have been taken (1-3 per collection), by divers, from rock or coral reef habitats in confirmed
depths of 2-22.9 m.
Material examined. - Twenty specimens, ca. 20110 mm SL, including the holotype (USNM
140235).

Remarks. - The median dorsal snout ridge is
continuous and emarginate in the only known
planktonic specimen (ca. 20 mm SL), and the su-

Halicampus dunckeri (Chabanaud, 1929)

velopment of head and body ridges and in meristic
values. The remaining specimens seem to include
three similar but clearly differing morphological
variants. One ofthese, represented by 10 specimens
from Australia, Papua New Guinea and Ponape,
is readily distinguished by the generally serrate head
and body ridges (Fig. 127b), and by having somewhat fewer tail rings and pectoral-fin rays than
other material (respectively, 31-33 and modally
10 versus 33-36 and modally 11). All but two of
the Australian examples have serrate ridges, and
one of these exceptions (Fig. 127c) lacks lateral
spines on the snout, most of the head ridges are
reduced or vestigial, and the margins of most ridges
are entire. The four known specimens from the
Red Sea and western Indian Ocean also lack distinct lateral spines on the snout (Fig. 127d), have
a somewhat lower dorsal snout ridge, and other
head and body ridges are low and essentially entire.
None of the examined collections include more
than three specimens, and I am uncertain whether
these differences indicate intraspecific variation or
whether more than one taxon is included in this
material. Pending collection and study of additional samples over a broad range of habitats and
geographic regions, it seems prudent to treat H.
dunckeri as a variable species. Probably fails to
exceed ca. 120-125 mm SL; males may be brooding at 75 mm SL.

Fig. 128
Micrognathus dunckeri Chabanaud, 1929: 170, figs. 2- 3
[Amboine (Indonesia)].
Micrognathus magdaomi Herre, 1932: 141 (Dumaguete,
Philippine Is.); CAS-SU 27716 (holotype, male).

Common name.
Characters.-Rings 14 + 31-36 (usually 35 or
fewer), dorsal-fin rays 16-20, subdorsal rings 1.250.0 + 2.5-4.5 = 3.75-5.25(mostly4.75orfewer),
pectoral-fin rays 10-13 ( 12 or fewer in 98%), analfin rays 2-3, HL 9.6-14.7 in SL, snout length 3.04.4 in HL, snout depth ca. 1.8-3.1 in snout length.
Median dorsal snout ridge continuous, elevated,
essentially arcuate, the margin usually denticulate
to spinulose posteriad (Fig. 127); side of snout with
or without two blunt spines; dorsal rim of orbit a
little elevated, usually entire, sometimes finely serrate (Fig. 127b); opercular ridge distinct to vestigial
in subadults-adults, usually crosses about half of
opercle; pectoral-fin base low or protruding a little
laterad, usually with one distinct or indistinct ridge;
superior body ridges low to clearly elevated, the
margins entire to minutely serrate.
Mostly mottled brown, sometimes largely pale;
tip of snout often pale in dark specimens; sometimes with 10-11 irregular, diffuse, pale or dark
bars on side and dorsum of body, and indications
of dark bars on venter of trunk rings.

Distribution. - Northern Red Sea, western and
eastern Indian Ocean, and from the Philippine Is.
to Ponape and the Solomon Is. in the western Pacific Ocean (Fig. 129). Specimens with adequate
data are from sand, rubble and reef habitats to
depths of 13.7 m.

Remarks. -Specimens here referred to H.
dunckeri are best distinguished from representatives of the very similar H. boothae by their lower
frequencies of tail rings (31-36 versus 37-42) and
by their smaller size (maximum SL ca. 120-125
versus at least 165 for H. boothae).
Much ofthe present material ( 14 fish) agrees with
the holotype of H. dunckeri (Fig. 127a) in the de60°

so•

Material examined. - Twenty-nine specimens,
43-114.5 mm SL, including the holotype (MNHN
29:8).
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FIGURE 128. Halicampus dunckeri. Top.-North Oxley I., Northern Territory, Australia. Brooding male, 89 mm SL (NTM
S. 10603-003). Middle.-Lizard I., Queensland, Australia. Presumptive female, 86.5 mm SL (GCRL 16123). Bottom.-St.
Brandon Shoal, western Indian Ocean. Subadult, 59.5 mm SL (USNM 2 161 80).

~IGURE 129. Distribution of Halicampus dunckeri. Symbols A through D indicate distributions of morphological types
illustrated in Figure 127.
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130. Halicampus edmondsoni. Diamond Head, Oahu I., Hawaii. Brooding male, 94 mm SL (USNM 164347).

Remarks. - This poorly known pipefish probably fails to exceed 125 mm SL; males may be
brooding at 94 mm SL.

Halicampus edmondsoni (Pietschmann, 1930)
Fig. 130
Jchthyocampus edmondsoni Pietschmann, 1930:8, fig. 3
(Waikiki reef, Honolulu (Hawaii)].

Distribution.-Endemic to the Hawaiian Is.,
where it is presently known from the islands of
Oahu and Maui (Fig. 126). An adult male was
taken from a tidepool, but the remaining study
material is from shallow reef or beach collections.

Common name. -Edmondson's pipefish (Hawaii).

Characters.-Rings 14 + 37-39, dorsal-fin rays
20-21 , subdorsalrings0.5-0.0 + 4.75-5.25 = 5.0-

Material examined.-Five specimens, 49-94
mm SL, including the holotype (BPBM 3467).

5.5, pectoral-fin rays 10-11 (usually 10), anal-fin
rays 2-3, HL 10.9-13.4 in SL, snout length 2.83.0 in HL, snout depth 2.5-3.0 in snout length.
Median dorsal snout ridge continuous, usually ends
on interorbital, sublinear to somewhat arcuate (Fig.
123c), the margin irregular but essentially entire;
without lateral spines or ridges on snout; dorsal
rim of orbit not elevated, entire; opercular ridge
vestigial or obsolete in subadults-adults; pectoralfin base not clearly protruding laterad, without distinct ridges; principal body ridges distinct, not elevated, the margins entire; dermal flaps sometimes
present on eye.
Study material largely faded in preservative but
some specimens retain traces of diffuse brown bars
on the dorsum and side of body. The preserved
holotype was originally described as brown, with
13 white bars on dorsum and side, with wider dark
brown interspaces, and with an indistinct pale lateral stripe.

Halicampus grayi Kaup, 1856

Fig. 131

Halicampus grayi Kaup, 1853:231 (nomen nudum).
Halicampus conspicillatus Kaup, 1856:22 [India, New
Holland(= H. grayi Kaup, 1856, by Opinion 53, Int.
Comm. Zoo!. Nomenclature)).
Syngnathus koilomatodon Bleeker, 1858-59:10, pl. I, fig.
I [Nagasaki (Japan)]; RMNH 7226 and BMNH
1867 .11.28.353 (two syntypes).
Syngnathus trachypoma Gunther, 1884:30 [Thursday I.
and Prince ofWales I. (Torres Straits, Australia)]; BMNH
1881.10. 12.70 and BMNH 1882.3.31.3 (two syntypes).
Trachyrhamphus caba Seale, 1910:503 [Balayan Bay, Luzon I. (Philippine Is.)).

Common name. - Gray's pipefish (Australia).
Characters.-Rings 17-18 (usually 17) + 32-37,
84

FrGURE 131. Halicampus grayi. Top.-Nagasaki, Japan. Planktonic juvenile, 58.5 mm SL (NMS P.7111001). Bottom.Taiwan. Adult male, 147 mm SL (GCRL 13870).

dorsal-fin rays 19-22, subdorsal rings 3.0-1.25 +
0.5- 2.5 = 3.0-4.25, pectoral-fin rays 15-20 (usually 16-19), anal-fin rays 4, HL 7.7-10.9 in SL,
snout length 2.0-2.6 in HL, snout depth 3.3-5.3
in snout length. Median dorsal snout ridge with
small spines and spinules, discontinuous; lateral
snout spines present; dorsal rim of orbit not elevated strongly; opercular ridge usually complete;
pectoral-fin base protruding laterad; subdorsal rings
arched dorsad, the fin-base elevated; principal body
ridges distinct, often with a knob-like protrusion
on distal third of trunk rings, somewhat elevated,
spiny or irregularly denticulate on distal half of tail.
Brownish, with indications of 12-14 diffuse dark
bars on side and dorsum of body; often with a
diffuse dark blotch on side of 12th- 13th trunk ring;
opercle and gill membrane usually barred or
blotched with pale.

Distribution. - Western Indian Ocean (Gulf of
Aden), off Sri Lanka, and from the Gulf of Thailand and Australia to Kyushu I. , Japan (Fig. 134).
Planktonic specimens (to 89 mm SL) have been
taken in the upper 0-100 m over depths to at least
2980 m. Demersal fish have been taken in SCUBA
and trawl collections in 9-91.4 m.
Material examined. - Eighty-seven specimens,
ca. 8.5-199 mm SL, including the two syntypes
(BMNH 1981.5.22.2 and MNHN 6025).

Halicampus macrorhynchus Bamber, 1915
Fig. 133
Halicampus macrorhynchus Bamber, 19 15:480, pl. 46, fig.
4 [Suez (Red Sea)].
Phanerotokeus gohari Duncker, 1940:85, figs. 1-3 [Gulfof
Suez (Red Sea)].

Remarks. - The snout is relatively long in most
planktonic young (Fig. l 32a-c), but it is shorter in
som~, presumably demersal, juveniles (Fig. 132d)
and m demersal adults (Fig. l 32e). Spines on the
principal ridges of planktonic specimens (ca. 2090 mm) are often bifurcate distally (Fig. 132). Or~amentation ofthe head and body ridges is variable
~n examined demersal fish, the ridges are very spiny
m some, less so in others (Fig. l 32e). Seldom exceeds 200 mm SL; males may be brooding at 103
mm SL.

Common name.
Characters.-Rings 14-15 (usually 14) + 25-27,
dorsal-fin rays 18-19, subdorsal rings 1.75-0.5 +
1.25-2.5 = 2.75-3.5, pectoral-fin rays 16-19 (usually 17-19), anal-fin rays 4, HL 4.7-5.1 in SL,
snout length 1.5-1.8 in HL, snout depth 9.2-16.0
in snout length in subadults-adults (6.2-8.5 in
young, ca. 70-100 mm SL). Median dorsal snout
ridge with an irregular distribution of minute spines
85
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F IGURE 133. Halicampus macrorhynchus. Top pair.-North Direction I., Queensland, Australia. Lateral and dorsal aspects
of juvenile, 70.5 mm SL (AMS 1.19422-008). Bottom.-Guadalcanal I., Solomon Is. Adult female, 149 mm SL (BPBM 17354).
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and short ridge-like projections; lateral snout spines
present; dorsal rim of orbit clearly elevated, flared
somewhat laterad, more or less truncate distally;
opercular ridge complete, protruding laterad in
front; pectoral-fin base protruding strongly laterad;
principal body ridges elevated, often with a hooklike notch on distal third ofeach ring; superior ridge
arched dorsad on subdorsal rings, the fin-base
somewhat elevated; dermal flaps present on head
and body.
Mainly light tan with ca. 10 diffuse dark bars
crossing dorsum and side of body.

to exceed 160- 170 mm SL; males may be brooding
at 135 mm SL.

Distribution. -Northem Red Sea (Gulfs of Suez
and Aqaba), Indonesia (offSumbawa I.), Australia
(Queensland), Papua New Guinea (Port Moresby),
New Britain I., and Guadalcanal I. in the Solomons
(Fig. 134). Most collections are by SCUBA from
"sea grass," coral rubble and algae-covered rocks
in 3-25 m . One adult specimen was taken in a
bottom trawl, reportedly towed in 180-300 m .

Remarks. - Juveniles, ca. 70-100 mm SL, with
8-10 pairs of large leaf-like flaps on the superior

Material examined. - Eighteen specimens, 70.5155 mm SL, including the holotype (BMNH
1915.10.25.2).

body ridges (Fig. 133). This pipefish probably fails

Recent reference.-Dawson and Randall, 1975.
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134. Distributions of selected Indo-Pacific species of the genus Halicampus.
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136. Halicampus mataafae. Lizard I., Queensland, Australia. Subadult, 73 mm SL (AMS 1.21534-007).

Halicampus mataafae (Jordan and Seale, 1906)
Fig. 136
FIGURE

135. Halicampus marquesensis. Tahuata I., Marquesas Is. Brooding male, 70.5 mm SL, holotype (BPBM 11936).

trunk ring. A color photograph by J. E. Randall of
a recently collected paratype shows the dorsum and
upper part of side to be greenish brown shading to
pale ventrad. There are ca. 12 diffuse pale bars ( <
one ring wide) on the dorsum of the body, and
there are narrow dark brown bars on the lower part
of the side and venter of each trunk ring. Similar
bars continue on the side of most tail rings, but the
distal third of the tail is largely mottled brown.

Halicampus marquesensis Dawson, 1984

Fig. 135
Halicampus marquesensis Dawson, 1984d:4, figs. 2-3 (Tahuata, Marquesas Is.).

Common name.
Characters. Rings 13- 14 (usually 14) + 3940, dorsal-fin rays 21-22, dorsal-fin origin between
middle of last trunk ring and anterior fourth of 1st
tail ring, total subdorsal rings 5.25-5.5, pectoralfin rays 11-12, anal-fin rays 3, HL 11.9-13.1 in
SL, snout length 2.4-2. 7 in HL, snout depth ca.
3.0-4.2 in snout length. Median dorsal snout ridge
continuous, somewhat arcuate, the margin minutely denticulate posteriad (Fig. 123b), paralleled
distally by a bilateral pair of ridges which originate
on interorbital; side of snout with a short vestigial
ridge; dorsal rim of orbit a little elevated, the margin entire; opercular ridge complete; pectoral-fin
base protrudes a little laterad, with one indistinct
ridge; superior trunk ridges somewhat elevated,
arched a little dorsad on subdorsal rings; margins
of superior ridges usually entire on anterior part of
rings, irregularly denticulate to serrate posteriad.
Study material largely faded in preservative but
some specimens retain traces of brownish bars on
the lower part of side and on the venter of each

R emarks.-The type material of this species was
originally reported as representative of H. edmondsoni by Herald and Randall ( 1972), but these
similar taxa are clearly distinguished by characters
in the key and by figures provided here. This pipefish probably fails to exceed ca. 100 mm SL and
males may be brooding at 70 mm SL.

rays 12-14, anal-fin rays usually 3, HL 10.2-13.0
in SL, snout length 2.5-4.0 in HL, snout depth
1.2-2. 7 in snout length. Median dorsal snout ridge
discontinuous, with 2-3 semi-isolated spines or
ridge-like crests (Fig. 121 a); usually with two lateral
spines on snout; dorsal rim of orbit not strongly
elevated; without spines on postorbital or posterior
supraorbital regions; opercular ridge incomplete in
subadults-adults, usually crosses about half of
opercle; pectoral-fin base protruding laterad, usu-

Corythroichthys mataaf ae Jordan and Seale, 1906:213, fig.
19 (off Mulinu'u, Samoa).

Common name.
Characters. -Rings 15 + 33-36 (usually 34-36),
dorsal-fin rays 21-26 (usually 21-24), subdorsal
rings 1.25--0.5 + 4.0-5.0 = 4.75-5.75, pectoral-fin

a

Distribution. -Known from the Marquesas Is.
(Fig. 143), and there is one subadult specimen,
provisionally identified as this species, from Viti
Levu, Fiji Is. All specimens were taken by divers
within a confirmed depth range of 21.3-35.1 m.
T he Marquesas Is. specimens were taken over sand
and rubble bottom, and clumps of the alga Halimeda sp. were present at the type locality.
Material examined-Five specimens, 61 -70.5
mm SL, including the holotype (BPBM 11936).
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FIGURE 137. O~togenetic variation in ornamentation of the median dorsal snout ridge in Halicampus mataafae: a. - juvenile,
32.5 mm SL, Sn Lanka (ANSP 143500); b.-juvenile, 46.5 mm SL, Chagos Archipelago (ROM 42551); c. -brooding male,
9 2 mm SL, Australia (ANSP 119332); d. -adult female, 109 mm SL, Reunion I. (BPBM 20069).
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Distribution. -Northern Red Sea (Hurghada,
Egypt) to Sodwana Bay, South Africa, and eastward to Taiwan, the Marshall Is. and Samoa (Fig.
143). Most examples are from rock or coral habitats. This pipefish is known from reef pools, there
are three collections from depths of I 0-15 .2 m,
but most are from < 9 .1 m .

ally with one distinct ridge; principal body ridges
little elevated, the margins entire.
Mainly brownish, usually mottled with pale, often
with indications of 9-11 narrow bars crossing the
dorsum and side of body.

Remarks. -Ornamentation ofthe median dorsal
snout ridge increases ontogenetically (Fig. 13 7).
Small fish (ca. 25-50 mm SL) have two spine-like
projections on the snout, whereas large specimens
(> 60-70 mm) tend to have 2-3 spiny ridges. Probably fails to exceed 135-140 mm SL; males may
be brooding at 92 mm SL.

Material examined-Sixty-one specimens, 26128 mm SL, including the holotype (USNM
51724).

b

C

d

139. Ontogenetic variation in ornamentation of the median dorsal snout ridge in Halicampus nitidus: a.-juvenile,
19 mm SL, Indonesia (USNM 209726); b.-juvenile, 27.5 mm SL, Philippine Is. (GCRL 17180); c.-adult female, ca. 55 mm
SL, Australia (AMNH 35901); d.-brooding male, 63 mm SL, Australia (AMNH 35894).
FIGURE

south (Fig. 143). Most specimens have been taken
by divers from coral reefs or reef flats to a confirmed depth of 16.8-19. 8 m, and most of the
known specimens (6 5%) are from Australian waters.

like crest on the snout, whereas large specimens
(> 60 mm SL) may have three ridge-like crests.

Distribution. -Eastern Indian Ocean (Rowley
Shoals, Western Australia), and in the western Pacific Ocean within an area bounded by Vietnam
(Nahtrang Bay) and Okinawa I., Japan in the north
and Australia (Queensland) and the Fiji Is. in the

Material examined-Forty-five specimens, 1972.5 mm SL, including the holotype (BMNH
1873.4.3.212).

FIGURE 138. Halicampus nitidus. Top. -Irian Jaya, Indonesia. Adult female, 59 mm SL (USNM 263244). Bottom. -Okinawa
I., Japan. Adult male, 68.5 mm SL (BPBM 19064).

Halicampus nitidus (Gunther, 1873)

Fig. 138

of orbit little elevated; opercular ridge incomplete
in adults, usually crosses about half of opercle; pectoral-fin base clearly protruding laterad, with one
distinct ridge; principal body ridges elevated; margins of superior ridge serrate, the rings often with
a subterminal notch and a prominent spine-like
point distally; dermal flaps on head and body typically simple, flat, and often somewhat broadened
or spatulate distally.
Head and body with a more or less continuous
series of alternating narrow bands of reddish-brown
and pale. The adult color pattern is present in early
juveniles ( 19-20 mm SL).

Syngnathus nitidus Giinther, 1873a: 103 (Australia).
Doryichthys elegans Steindachner, 1903:459, pl. 18, fig. 2
[Ternate (Indonesia)].

Common name. -Glittering pipefish (Australia).
Characters. -Rings 13-15 (usually 14) + 30-32,
dorsal-fin rays 18-22 (usually 20-21), subdorsal
rings 1.5-0.25 + 3.5-5.0 = 4.5-5.75, pectoral-fin
rays 11-14 (usually 12-13), anal-fin rays usually
3, HL 8.2-10.7 in SL, snout length 2.9-3.7 in HL,
snout depth 2.0-2.6 in snout length. Median dorsal
snout ridge discontinuous, with 1-3 semi-isolated
spines or crests (Fig. 121 b); usually with 1-2 lateral
spines on snout; without spines on postorbital or
posterior supraorbital regions of head, dorsal rim

Remarks. -Ornamentation of the median dorsal
snout ridge increases ontogenetically (Fig. 139).
Small fish ( 19-20 mm) have a single spine or ridge90

FIGURE

140. Halicampus punctatus. Mogi, Kyushu I., Japan. Adult female, 124 mm SL (NMS P.711000 1).
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Halicampus punctatus (Kamohara, 1952)
Fig. 140

rated by 1-2 ring pale interspaces; each trunk ring
with a dark-margined, iridescent silvery, quadrate
blotch between the inferior and lateral trunk ridges.
In life, the blotches are described as blue (Mizokami, 1963).

Yoziapunctata Kamcihara, 1952: 1, fig. 2 (Mimase market,
K6chi City, Japan).

Remarks. - This pipefish is poorly represented
in collections and much of the examined material
is damaged or poorly preserved. In these specimens, caudal-fin rays are 9 or 10 but the typical
number is assumed to be 10. Probably reaches 160170 mm SL; males may be brooding at 100 mm
SL.

Common name.-Starry pipefish (Japan).
Characters.-Rings 14-15 + 34, dorsal-fin rays
19-21, subdorsal rings 1.75-0.75 + 2.0-3.75 =
3.75-4.75, pectoral-fin rays 14-15 (usually 14),
anal-fin rays 4, HL 7 .0-7 .6 in SL, snout length
1. 8-1. 9 in HL, snout depth 6. 8-8. 4 in snout length.
Median dorsal snout ridge low, continuous, somewhat emarginate; lateral snout ridge vestigial or
obsolete; dorsal rim of orbit a little elevated; opercular ridge low, crosses more than half of opercle,
angled upward toward gill opening; pectoral-fin base
clearly protruding laterad, with two distinct ridges;
superior ridge arched dorsad on subdorsal rings,
the fin-base somewhat elevated; principal body
ridges little elevated, the margins essentially entire.
Dorsum of body and all or part of side crossed
by ca. 12 diffuse dark bars (3-4 rings wide) sepa-

Distribution-Apparently endemic to Japan (Fig.
134). Most examined specimens are from Hiradoshima, Honshu (Sagami Bay) and Kyushu
(Mogi). However, there is one lot, collected in 1904,
which is labeled Haneji River (Okinawa). Most examples are evidently from trawl collections.

cations of about four broad dark bars (3-4 rings
wide) separated by narrow (one ring) pale interspaces.

14), anal-fin rays usually 3, HL 10.0-11.3 in SL,
snout length 3.1-3.8 in HL, snout depth 1.7-2. 1
in snout length. Median dorsal snout ridge discontinuous, with 2-3 semi-isolated spines or ridge-like
elevations (Fig. 121 c); usually with three spines on
side of snout and with spines or spine-like ridges
on postorbital and posterior supraorbital regions
of head; dorsal rim of orbit elevated, the margin
entire or notched distally; opercular ridge complete; pectoral-fin base clearly protruding laterad,
with one distinct ridge; principal body ridges elevated; margins of superior ridges entire to denticulate on anterior half or more ofeach ring, typically
followed by a distinct subterminal notch and distal
spine-like point.
Mainly pale or tan, the head blotched or mottled
with brown; dorsum and side of body with indi-

Remarks. - This poorly known pipefish probably reaches 115-120 mm SL; males may be brooding at ca. 100 mm SL.
Distribution-Indian Ocean (Sri Lanka, Western Australia), and from eastern Australia (Heron
I., Queensland) and Samoa (Tutuila I.) in the western Pacific Ocean (Fig. 126). All known specimens
are taken by divers from rock or coral habitats in
confirmed depths of 4.6-10 m.
Material examined-Six specimens, 24-103
mm SL, including the holotype (WAM P.26479001).

Mate rial examined. - Eight specimens, 7 5-124
mm SL.

Primary type: Holotype (BSKU 1776).

FIGU RE

142. Halicampus zavorensis. Sur, Oman. Juvenile, 58 mm SL, paratype (ROM 40326).

Halicampus zavorensis Dawson, 1984

of snout with two blunt spines; dorsal rim of orbit
a little elevated, the margin denticulate; opercular
ridge incomplete in adults, crosses about half of
opercle; pectoral-fin base protruding laterad, with
one indistinct ridge; principal body ridges_ a little
elevated; margins of superior ridges of rings more
or less entire anteriad, becoming progressively denticulate to serrate distally.
Side of snout and suborbital area with 3-4 irregular brownish bars; opercle irregularly spotted
or mottled with pale and brown; side and dorsum
of body with ca. 15 diffuse dark bars (ca. 0.5-1.0
ring wide) separated by 2-3 ring pale or mottled
interspaces; lower part of side and venter of trunk
with light brownish bars on each ring.

Fig. 142

Halicampus zavorensis Dawson, l 984d:2, figs. 1-2 (Zavora, Mozambique).

Common name.-Zavora pipefish (South Africa).
F 1GuRE

141. Halicampus spinirostris. North West Cape, Western Australia. Adult male, 103 mm SL, holotype (WAM P.264 79-

001 ).

Halicampus spinirostris (Dawson and Allen,
19 8 1)
Fig. 141

Common name.
Characters.-Rings 14 + 33-35, dorsal-fin rays

19-20 (usually 19), subdorsal rings 1.5-0.5 + 3.254.5 = 4.25-5.0, pectoral-fin rays 13-14 (usually

Micrognathus spinirostris Dawson and Allen, 1981 :65, figs.
1-3 (North West Cape, Western Australia).

92

Characters.-Rings 14 + 36-37, dorsal-fin rays
22-23, subdorsal rings 1.0-0. 7 5 + 4.0-4.25 = 5.05.25, pectoral-fin rays 13, anal-fin rays 3-4, HL
8.8-1 0.9 in SL, snout length 2.6-2.9 in HL, snout
depth 2.3-3.2 in snout length. Median dorsal snout
ridge continuous, little elevated, essentially linear,
the distal half minutely spinulose (Fig. 123a); side
93

Zavora, Mozambique and Sur, Oman in the western Indian Ocean (Fig. 143).
Material examined.- Three specimens, 40-93.5
mm SL, including the holotype (RUSI 12243).

Remarks. - Reaches at least 94 mm SL; adult
males presently unknown.
Distribution. -Known only from the vicinity of
80'
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Haliichthys taeniophorus Gray, 1859

Remarks. - A relatively large pipefish which
reaches at least 300 mm TL; males may be brooding at 163 mm TL.

Fig. 144

Haliichthys taeniophora Gray, 1859:39, pl. 7 (Freycinet
Harbour, Shark's Bay, Western Australia).

Distribution. -lrian Jaya (N coast, Tanamerah
Bay) and Australian waters from Shark Bay, Western Australia to the Torres Straits, northern
Queensland (Fig. 145). A record from Taiwan (Lee,
1983) is based on erroneous locality data, and I
am unable to confirm Kahsbauer's (1974) listing
of this pipefish from Papua New Guinea. Most
specimens are from trawl samples to depths of 16.5
m, but there is no useful information on preferred
habitat.

Common name. -Ribboned pipefish (Australia).
Characters. -Rings 18-20 + 43-47, dorsal-fin
rays 24-27, subdorsal rings 4.0-2.0 + 1.5-3.0 =
5.0- 5.75, pectoral-fin rays 19-22 (usually 20-21),
HL 5.4-7 .1 in TL, snout length 1. 6-1. 7 in HL,
snout depth 8.6-12.3 in snout length. Head and
body spines relatively short, strong, and mostly
recurved.
Irregularly blotched with dark brown, sometimes
with indications of narrow dark bars crossing dorsum and upper part of side of body.

Material examined-Twenty-six specimens, 66298 mm TL, including the holotype (BMNH
1858.12.27.76).
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FIGURE 143. Distributions of selected Indo-Pacific species of the genus Halicampus.
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most tail rings; dorsal-fin origin on trunk, the finbase somewhat elevated; caudal fin present in juveniles ( < 60-70 mm SL), absent in subadultsadults, the distal part of tail clearly prehensile; scutella absent; dermal flaps present on eye, usually
present elsewhere on head and body. Trunk rings
18-20, total rings 62-66, total subdorsal rings 5.05.75, pectoral fins present, anal-fin rays 4. Brood
pouch under tail; pouch plates and folds present;
pouch-closure uncertain, apparently everted (Fig.
2a). Eastern Indian Ocean and western Pacific
Ocean; marine. Monotypic.

Genus HALIICHTHYS Gray, 1859
Haliichthys Gray, I 859:38 (type-species by monotypy: Haliichthys taeniophora Gray, 1859).

Diagnosis. -Superior trunk and tail ridges discontinuous, the trunk ridge arched dorsad on subdorsal rings; inferior trunk ridge ends on anal ring;
lateral trunk ridge confluent with inferior tail ridge
(Fig. 2h). Median dorsal snout ridge low, entire;
lateral snout ridge represented by a recurved spine;
opercular ridge often incomplete in adults, angled
dorsad, with a prominent recurved spine anteriad;
pectoral-fin base protruding laterad, with a strong
spine above and below; principal body ridges with
a strong spine near middle of each trunk ring and

R emarks. - The caudal fin is short and truncate
in juveniles and one specimen examined has 9 caudal-fin rays.
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FIGURE 145. Distributions of Australian collections of Haliichthys taeniophorus and of Heraldia nocturna.

cave between; ridges of most rings terminate in a
prominent distal spine, the margins otherwise entire; dorsal-fin origin on trunk, the fin-base not
elevated; pectoral fin emarginate, fails to reach posterior margin of 1st trunk ring; caudal fin large,
the membranes broad and deeply incised between
protruding tips of fin rays; scutella not keeled; without dermal flaps; odontoid processes present in jaws
(Dawson and Fritzsche, 197 5). Trunk rings 16-19,
total rings 30-35, total subdorsal rings 5.5-5.75,
anal-fin rays 4, caudal-fin rays 11 . Male brood area
under trunk, without pouch plates or membranous
folds, the eggs largely exposed in open membranous compartments. A monotypic genus endemic
to southern Australia; marine.

Genus HERALD/A Paxton, 1975
Heraldia Paxton, 1975:441 (type-species by original designation: Heraldia nocturna Paxton, 1975).

FIGURE 144. Haliichthys taeniophorus. Torres Strait, Queensland, Australia. Adult female, 222 mm TL (QM P.16711).
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Diagnosis. -Superior trunk and tail ridges discontinuous, lateral trunk ridge continuous with lateral tail ridge and confluent with superior tail ridge,
inferior trunk and tail ridges continuous (Fig. 2e).
Median dorsal snout ridge somewhat emarginate,
not elevated strongly; opercle with a complete longitudinal ridge and with supplemental ridges above
and below; pectoral-fin base protruding somewhat
laterad, with two prominent ridges; principal body
ridges elevated, the body surfaces depressed or con95

Remarks. -Hippichthys and Parasyngnathus
have previously been treated as separate genera,
distinguished by differences in the distal configuration of the lateral trunk ridge. I do not consider
this to constitute an adequate basis for separation
at the genus level, and Parasyngnathus is here
treated as a subgenus of Hippichthys.

45-57, dorsal-fin rays 20-31, total subdorsal rings
4.25-7.25, pectoral-fin rays 13-18, anal-fin rays
2-3, caudal-fin rays 10, HL 5.6-12.7 in SL, snout
length 1.3-3.3 in HL, snout depth 1.5-7.8 in snout
length. Brood pouch under tail, pouch plates and
folds present, everted pouch-closure (Fig. 3a).
Northern Red Sea and Arabian Gulf, east coast of
Africa, and eastward to southern Japan and Samoa; marine, estuarine and freshwater. Five species
in two subgenera.

R ecent references. -Dawson, 1978c, 1981a,
l 984e.

Key to the Subgenera and Species of Hippichthys
la. Lateral trunk ridge not deflected ventrad near anal ring (Fig. 17a), subgenus Parasyngnathus
1b. Lateral trunk ridge deflected ventrad near anal ring (Fig. 17b), subgenus Hippichthys . . .

2
3

2a. Snout long, its length 1.5-2.2 in HL; snout depth usually > 3 in snout length; trunk rings modally
16; scutella not keeled in subadults-adults . . . . .
. . ..... . . . ... ... ... . ... . penicillus, p. 100
2b. Snout shorter, its length 3.0-3.3 in HL; snout depth usually <2 in snout length; trunk rings
modally 15; scutella usually keeled in subadults-adults .. . .. .. .. . .... . ... parvicarinatus, p. 100
3a. Trunk rings 14-16 (modally 15), total rings 51-57, dorsal-fin origin usually on tail (in 99%) . . 4
3b. Trunk rings 12-14 (modally 13), total rings 45-48, dorsal-fin origin on trunk ... cyanospilus, p. 97
146. Heraldia nocturna. Australia. Top.-Sydney Harbour, New South Wales. Adult female 69.5 mm SL (GCRL
17444). Bottom.-Port Phillip Bay, Victoria. Brooding male, 92 mm SL (GCRL 17445).
'

FIGURE

Heraldia nocturna Paxton, 1975

Fig. 146

4a. Dorsal-fin origin usually before 2nd tail ring (in 94%), scutella without keels, HL averages 10 in
SL . .. . .. .. ... . . ... . ... .. ........ ... ..... ... ... ... .. . . ... .. . . .. . . .. .... heptagonus, p. 98
4b. Dorsal-fin origin usually on or behind 2nd tail ring (in 98%), at least some scutella with keels,
HL averages 8 in SL .. ..... .. .... . ..... .. . ... .... ... .. . .. ... .. ... .. . .. ... . .. spicifer, p. 98

25-92 mm SL, including the holotype (AMS
1.17328-001).

Heraldia nocturna Paxton, 1975:441, figs. 1-2 (Watson's
Bay, Sydney Harbour, New South Wales, Australia).

Genus HIPPICHTHYS Bleeker, 1849

Common name.
Characters.-Rings 16-19 (usually 17-18) +
14-16, dorsal-fin rays 23-27, subdorsal rings 5.03.5 + 1.5-3.0 = 5.5-5.75, pectoral-fin rays 18-22
(usually 19-21), HL 4.4-5.6 in SL, snout length
2.1-2.6 in HL, snout depth 2.3-4.3 in snout length.
Mainly brown or irregularly blotched with brown,
tan and white. Dark specimens usually with 1-3
narrow pale bars crossing dorsum of trunk, and
with about 6 similar bars crossing venter and lower
part of sides of trunk and tail. Anterior 3-5 dorsalfin rays largely brown, the dorsal fin elsewhere
brown near base and hyaline above.

Hippichthys Bleeker, 1849: 15 (type-species by original designation: Hippichthys heptagonus Bleeker, 1849).
Parasyngnathus Duncker, 1915:79 (type-species by original
designation: Syngnathus argyrostictus Kaup, 1856 (=
Syngnathus penicillus Cantor, 1849); as subgenus of Syngnathus Linnaeus).
Bombonia Herre, 1927:274 [type-species by original designation: Bombonia luzonica Herre, 1927 (= Hippichthys
heptagonus Bleeker)].
Oxleyana Whitley, 1937:121 [type-species by original designation: Syngnathus parviceps Ramsay and Ogilby, 1887
(= Hippichthys heptagonus Bleeker)].

Diagnosis. -Superior trunk and tail ridges discontinuous, lateral trunk ridge straight or deflected
ventrad near anal ring, inferior trunk and tail ridges
continuous (Figs. 2f-g). Median dorsal snout ridge
low, entire; opercle with a complete, straight, longitudinal ridge; other head ridges distinct but not
strongly elevated; median ventral trunk ridge often
prominent in subadults-adults; other body ridges
distinct, little elevated, the margins essentially entire; pectoral-fin base usually with low ridges; dorsal-fin origin on trunk or tail, the fin-base not elevated; scutella with or without longitudinal keels;
without dermal flaps. Trunk rings 12-17, total rings

Remarks. -Apparently feeds nocturnally, and
usually found swimming upside down in caves or
under rock ledges during daylight hours. Probably
seldom exceeding 100 mm SL; males may be
brooding at 63 mm SL.
Distribution. -Known from rocky reefs in 2-15
m from Terrigal, New South Wales (ca. 33°27'S)
south and westward to Geographe Bay (ca.
33°33'30"S), Western Australia (Fig. 145).
Material examined. - Twenty-two specimens,
96

FIGURE

14822).

147. Hippichthys (Hippichthys) cyanospilus. Port Moresby, Papua New Guinea. Adult female 123 mm SL (GCRL
,

Syngnathus cyanospilos Bleeker, 1854a: 114 [Banda Neira
(Indonesia)].
Syngnathus mossambicus Peters, 1855:277 (:t-.fozambique).
Syngnathus kuhlii Kaup, 1856:34 (Indonesia); MNHN
6138 (syntype).
Doryichthys spaniaspis Jordan and Seale, 1907: 10, fig. 3
(Cavite, Philippine Is.); CAS-SU 9240 (holotype).
Parasyngnathus wardi Whitley, l 948b:77 (Lindeman I.,
Queensland, Australia); AMS IB.191 1 (holotype).

Characters.-Rings 12-14 + 32-35, dorsal-fin
rays 20-28, subdorsal rings 1.5-0.25 + 3.255.75 = 4.25-6.0, pectoral-fin rays 13- 16 (usually
14-15), HL 7.5-9.8 in SL, snout length 1.3-2.6 in
HL, snout depth 3.0-5.4 in snout length.
Lower part of snout often pale; dorsum and sides
of head and body plain brown, mottled or blotched;
venter of trunk without dark bars, usually brownish, shading to dark brown or black on median
ridge; dorsal fin with 3-4 dark spots on each finray.

Common name. -Bluespeckled pipefish (South
Africa).

Remarks. -Reaches ca. 160 mm SL; males may
be brooding at 65- 75 mm SL.

Hippichthys (Hippichthys) cyanospilus (Bleeker,
1854)
Fi~ 147
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Material examined-About two hundred specimens, 36.5-156 mm SL, including the holotype
(RMNH 7228).

Distribution.-Northem Red Sea to Fiji Is. (Fig.
150), principally in coastal and brackish water habitats.

FIGURE 148. Hippichthys (Hippichthys) heptagonus. Daintree River, Queensland, Australia. Adult female, 90 mm SL (GCRL
17054).

rays 23-30, dorsal-fin origin from posterior fourth
oflast trunk ring to posterior margin of 1st tail ring,
total subdorsal rings 5.0-6.25, pectoral-fin rays 1316 (usually 15), HL 8.6-12.7 in SL, snout length
1.9-2.8 in HL, snout depth 2.6-4.4 in snout length.
Variably tan to dark brown, often without distinctive markings. Dorsum and side of body plain,
mottled, or with indications of narrow pale bars;
venter of trunk usually dusky brown, shading to
dark brown near median ridge, infrequently with
faint transverse bars; dorsal fin usually hyaline.

Hippichthys (Hippichthys) heptagonus Bleeker,

1849

Fig. 148

Hippichthys heptagonus Bleeker, 1849: I 5 [Madura (Indonesia)].
Syngnathus djarong Bleeker, 1853a:22 [Java (Indonesia)].
Syngnathus helfrichii Bleeker, !855b:428 [Bandjermasin,
Borneo (Indonesia)]; BMNH 1867.11.28.348 and 129
mm fish in RMNH 7232 (two syntypes).
SyngnathusparvicepsRamsay and Ogilby, 1887:475 [Clarence River, New South Wales (Australia)]; AMS I.191
(putative holotype).
Corythroichthys pullus Smith and Seale, 1906:75, fig. (Rio
Grande, Mindanao, Philippine Is.); USNM 55621 (holotype).
Corythroichthys matterni Fowler, I 918: 11 , fig. 5 (Philippine Is.); ANSP 47484 (holotype).
Bombonia luzonica Herre, 1927:275, pl. 2, figs. 1-2 (Lake
Taal, Luzon, Philippine Is.).
Bombonia uxorius Herre, 1935:395 (Waigu, Indonesia);
FMNH 17493 (holotype).
Syngnathus djarong luzonica Aurich, 1935:98 (Lake Taal,
Luzon, Philippine Is.).

Remarks. - This pipefish reaches ca. 140-150
mm SL and males are mature at 7 5-80 mm SL.
Distribution. -Eastern Africa (South Africa and
Kenya) to the Solomon Is. (Fig. 150). Commonly
found in the lower reaches of rivers and streams,
and in estuarine habitats; also in some Philippine
lakes (e.g. Lake Taal).
Material examined-About two hundred specimens, 42-140 mm SL, including the neotype
(RMNH 7234).

Common name. -Belly pipefish (South Africa).
Characters.-Rings 14-15 + 36-42, dorsal-fin

Syngnathus hunnii Bleeker, 1860a:70 [Tandjong, Sumatra
(Indonesia)]; RMNH 7231 (holotype).
Syngnathus gracilis Steindachner, 1903:458, pl. 18, fig. I
[Ternate (Indonesia)].
Micrognathus suvensis Herre, 1935:396 (Suva, Fiji Is.);
FMNH 17229 (holotype).

Common name. -Bellybarred pipefish (South
Africa).
Characters.-Rings 14-16 + 36-41, dorsal-fin
rays 25-30, dorsal-fin origin usually on 2nd-3rd
tail ring, total subdorsal rings 5.0-6.0, pectoral-fin
rays 15-18 (usually 17), HL 6.9-10.3 in SL, snout
length 1.8-2. 1 in HL, snout depth 3.6-5.7 in snout
length. Keels typically present on some or most
scutella.
Lower part of snout pale or spotted with brown;

dorsum and sides of head and body plain brown,
mottled or blotched; venter of trunk often with
prominent dark brown bars; dorsal fin usually hyaline.
Remarks. - The keeled scutella are most obvious
on larger specimens, but some are present in fish
as small as 67 mm SL. This pipefish reaches at
least 170 mm SL and males may be brooding at
ca. 98 mm SL.
Distribution. - Northern Red Sea to Samoa (Fig.
150). Usually found in shallow coastal and estuarine waters, sometimes among mangroves.

Material examined-More than three hundred
specimens, 50-170 mm SL, including one syntype
(SMF 4908).

• H. spicifer
O H. heptagonus
H. cyanospilus

*

FIGURE 150. Distributions of the species of Hippichthys (Hippichthys).

FIGURE 149. Hippichthys (Hippichthys) spicifer. Panay I., Philippine Is. Adult female, 97.5 mm SL (GCRL 18559).
? Syngnathus perlatus Lay and Bennett, 1839:68, pl. 2 1,

Hippicht~ys (Hippichthys) spicifer (Rtippell,

1838)

fig. I [Loo Chu (Ryukyu Is.)].
Syngnathus gastrotaenia Bleeker, 1852:713 [Wahai, Ceram (Indonesia)].
Syngnathus tapeinosoma Bleeker, 1854b:375 [Anjer, Java
(Indonesia)]; RMNH 7229 (holotype).

Fig. 149

Syngnathus spicifer Rtippell, 1838:143, pl. 33, fig. 4 (Tor,
Red Sea).
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FIGURE 151. Hippichthys (Parasyngnathus) parvicarinatus. Darwin, Northern Territory, Australia. Top.-Adult female, 82
mm SL (AMS I.23939-016). Bottom.-Adult male, 78.5 mm SL, holotype (WAM P.25801-001 ).
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Hippichthys (Parasyngnathus) parvicarinatus
(Dawson, 1978)
Fig. 151

times darkest on distal half of tail, lower half of
side and venter of trunk with a dark bar on each
ring.

Syngnathus parvicarinatus Dawson, 1978d:288, figs. 1-2
(Darwin, Northern Territory, Australia).

Common name.
Characters. -Rings 15 + 36-38, dorsal-fin rays
24-27, dorsal-fin origin between rear margins of
last trunk ring and 1st tail ring, total subdorsal rings
5.0-6.0, pectoral-fin rays 14-17 (usually 15-16),
HL 8.5-9.4 in SL, snout length 3.0-3.3 in HL,
snout depth 1.5-1.9 in snout length. Scutella usually keeled.
Light tan to dark brown, dorsum of body some-

Remarks. -Probably fails to exceed I 00-120
mm SL; the brood pouch may be developed at
78.5 mm SL.
Distribution. -An endemic Australian pipefish
known only from freshwater or estuarine habitats
near Darwin and in the East Alligator River,
Northern Territory (Fig. 153).
Material examined. - Nineteen specimens, 40. 582 .0 mm SL, including the holotype (WAM
P.25801-001).

tail rings usually with a semicircular pale blotch
on or above the inferior ridge.

This pipefish reaches ca. I 75-180 mm SL and males
may be brooding at ca. 100 mm SL.
Distribution. - Western Arabian Gulf (Kuwait,
Saudi Arabia), north central Indian Ocean, and
eastward to Japan (Honshu 1.) and Queensland,
Australia (Fig. 153). Most collections are from the
lower reaches of streams and rivers, from estuaries
and from other shallow inshore habitats.

Remarks. -Frequencies of tail rings are lowest
(35-38) in specimens from the Arabian Gulf and
highest (3 8-41) in specimens from Japan and
Queensland, Australia. Similarly, dorsal-fin rays
are 23-28 in material from the Arabian Gulf and
25-31 in specimens from Queensland. Juveniles
( < ca. 80 mm) infrequently have indistinct keels
on the scutella but these are absent in larger fish.
Occurs in salinities of 40%0 in the Arabian Gulf.
so•
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Material examined.-Two hundred and thirty
specimens, 48-172 mm SL, including the holotype
(BMNH 1860.3.19.526).
160°
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H. penicillus
H. parvicarinatus

153. Distributions of the species of Hippichthys (Parasyngnathus).

without keels; without spines, prominent denticulations or dermal flaps. Trunk rings 18-22, total
rings 47-58, dorsal-fin rays 23-28, total subdorsal
rings 6.5-8.25, pectoral-fin rays 11-14, anal-fin
rays usually 3, caudal-fin rays IO, HL 7.6-11.3 in
SL, snout length 1.8-2.8 in HL, snout depth 1.02.7 in snout length. Brood pouch under tail, pouch
plates vestigial or absent, pouch folds present,
everted pouch-closure (Fig. 3a). An endemic Australian genus; marine and estuarine. Two species.

Genus HISTIOGAMPHELUS McCulloch, 1914
Histiogamphelus McCulloch, 1914:30 (type-species by original designation: Histiogamphelus briggsii McCulloch,
1914).

152. Hippichthys (Parasyngnathus) penicillus. Norman River, Queensland, Australia. Top.-Subadult, 97.5 mm SL.
Bottom.-Adult male, 145 mm SL (GCRL 18542).

FIGURE

Characters. -Rings 15-17 + 3 5-41 (usually
16 + 36-40); dorsal-fin rays 23-31; dorsal-fin origin between posterior half of last trunk ring and
posterior fourth of 2nd tail ring, usually on tail;
total subdorsal rings 5.0-7.25, pectoral-fin rays 1418 (usually 16-17), HL 5.6-8.0 in SL, snout length
1.5-2.2 in HL, snout depth 3.3-7.8 in snout length.
Typically without keeled scutella in subadultsadults.
Tan to brown; usually with a dark lateral stripe
on head and often with dark spots or shading on
lower half of snout; dorsum of body sometimes
with indications of ca. 10 narrow pale bars separated by 3-5 ring darker interspaces; side of trunk
typically with 5-7 irregular rows of ocelli; sides of

Hippichthys (Parasyngnathus) penicillus (Cantor,
I 849)
Fig. 152
Syngnathus penicillus Cantor, 1849: 1368 [Sea of Pinang
(Malaya)].
Syngnathus argyrostictus Kaup, 1856:33 [Java (Indonesia)]; RMNH 3849 (holotype).
Syngnathus biserialis Kaup, 1856:33 (India); BMNH
1982.5.12. l (holotype).
Syngnathus altirostris Ogilby, 1890:55 (Moreton Bay,
Qu~ensland and Clarence River, New South Wales, Austraha); AMS 1.385 (lectotype).
Corythroichthys quinquarius Snyder, 1911 :526 (Tanegashima, Japan); USNM 68227 (holotype).
Hippichthys gazella Whitley, 1947: 148 (Broome, Western
Australia); WAM P.2871 (holotype).

Common name. -Beady pipefish (Japan).
100
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Diagnosis. -Superior trunk and tail ridges discontinuous, the trunk ridge often arched dorsad on
subdorsal rings; lateral trunk ridge straight, ends
near anal ring; inferior trunk and tail ridges continuous (Fig. 2t). Median dorsal snout ridge elevated, compressed laterally, its dorsal extremity
typically above horizontal through dorsal rim of
orbit; opercular ridge complete in young, vestigial
or obsolete in subadults-adults; pectoral-fin base
protruding a little laterad, usually with two low
ridges; principal body ridges distinct, essentially
entire; dorsal-fin origin on trunk, the fin-base a
little elevated on subdorsal trunk rings; caudal fin
somewhat lanceolate in subadults-adults; scutella

Remarks. - The characteristic high snout ridge
is developed in fish as small as 35-40 mm SL, and
these juveniles have the posterior angles of most
rings elevated and somewhat pointed. Subadultsadults exhibit considerable variation in the shape
of the snout ridge, but it is high and plate-like in
all specimens examined.
Recent reference. - Dawson, 19 84e.

Key to the Species of Histiogamphelus
la. Tail rings 33-37; median dorsal snout ridge ends on interorbital, not confluent with frontal ridge
............
.......................
. .... .. . ... ..... . .... . ... .. briggsii, p. I 02
I b. Tail rings 28-31; median dorsal snout ridge not ending on interorbital, confluent with frontal
ridge . . . . .
.................
. . . . . . . . . . cristatus, p. 102
101

FIGURE 154. Histiogamphelus briggsii. Bondi Beach, New South Wales, Australia. Top. -Adult female, 188 mm SL. Bottom. Brooding male, 135 mm SL (GCRL 16338).

Histiogamphelus briggsii McCulloch, 1914
Fig. 154

Binalong Bay and Wineglass Bay, Tasmania (Fig.
156). This pipefish has been taken by a variety of
methods and the preferred habitat is uncertain.
Some specimens have been dredged in 15-20 m,
an immature male has been taken in a plankton
tow, and juveniles-adults have been taken by divers
in 3-20 m among "loose seaweed and floating dead
Zostera sp." over fine sand bottom.

Histiogamphefus briggsii McCulloch, I 9 I 4:30, fig. 4
(Thouin or Wineglass Bay, Tasmania).
Histiogamphelus maculatus robensis Whitley, l 948b:76
(near Robe, South Australia); SAM F.2611 (holotype).
Histiogamphelus briggsii orae Whitley, 1950:238 (Thompson's Bay, Coogee, New South Wales, Australia); AMS
IB.84 (holotype).

Material examined-Thirty-eight specimens,
35-225 mm SL, including the holotype (TM
D. 141/13022).

Common name. - Briggs' pipefish (Australia).
Characters.-Rings 20-22 + 33-37, dorsal-fin
rays 24-28, subdorsal rings 5.5-4.0 + 2.0-3.5 =
6.75-8.25, pectoral-fin rays 11-14 (modally 13),
HL 7.6-10.5 in SL, snout length 1.8-2.6 in HL,
snout depth 1.7-2.7 in snout length. Median dorsal
snout ridge ends on interorbital.
Subadults-adults tan to dark brown. Females
with irregular brown spots and dark-margined ocelli
on side of trunk and anterior half of more of tail.
Males plain or with irregular pale streaks or blotches on side, sometimes with 10-11 diffuse pale bars
(1-2 rings wide) crossing dorsum of body.

Histiogamphelus cristatus (Macleay, 1882)
Fig. 155

FIGURE 155. Histiogamphelus cristatus. Top. -Geographe Bay, Western Australia. Adult female, 161 mm SL (W AM P.21062).
Bottom.-OffFreemantle, Western Australia. Brooding male, 136 mm SL (WAM P.25948-002).

brooding at 136 mm SL. The species is uncommon
in collections and there is little available information on preferred habitat, etc.
Distribution. -Known only from several collections between Gulf St. Vincent, South Australia
and the offings of Rottnest I., Western Australia
(Fig. 156).
Material examined-Ten specimens, 39.5-250
mm SL, including the holotype (AMS 1.16286001 ).

Mostly tan to brownish, the snout pale or white
in front, body sometimes with dark brown spots
or streaks on the median ventral trunk ridge. Adult
females with prominent brown blotches above and
below the lateral ridge of most trunk rings. Adult
males plain or irregularly shaded and blotched with
brown.

Remarks. - The snout ridge is best developed and
more or less angular in adult males. This pipefish
reaches at least 265 mm SL and males may be
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Leptoichthys cristatus Macleay, 1882:296 (Western Australia).
Histiogamphelus maculatus Hale, 1939:2, fig., col. pl. (Aldinga Bay, Gulf St. Vincent, South Australia); SAM
F.2039 (holotype).
Histiogamphefus gaffinaceus Hale, 1941: 110, figs. (Outer
Harbour, Gulf St. Vincent, South Australia); SAM F.2227
(holotype).

Remarks. -In lateral profile, the dorsal margin
of the snout ridge is variably emarginate to somewhat rounded. This pipefish probably reaches ca.
230-240 mm SL and males may be brooding at
123 mm SL.
Distribution. -Known from Sydney Harbour to
Bermagui in New South Wales, from the Gippsland
Lakes and southeastern Bass Strait in Victoria, from
the vicinity of Robe in South Australia, and from
102
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Common name. -Macleay's crested pipefish
(Australia).
Characters. -Rings 18-20 + 28-31, dorsal-fin
rays 23-26, subdorsal rings 6.0-5.0 + 1.25-2.0 =
6.5-7 .5, pectoral-fin rays 11-13 (modally 12), HL
9.0-11.3 in SL, snout length 2.4-2.8 in HL, snout
depth 1.0-1. 9 in snout length. Median dorsal snout
ridge continuous through interorbital and confluent with frontal ridge.
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FIGURE 156. Distributions of the species of the genus Histiogamphelus.
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anterior and posterior margins of each ring; principal ridges somewhat elevated and angled laterad
on distal third of tail; dorsal-fin origin on trunk,
the fin-base not elevated; caudal fin rounded to
somewhat lanceolate; head and body surfaces
smooth to clearly spinulose, without dermal flaps;
scutella small or absent, without longitudinal keels.
Trunk rings 24-28, total rings 65-72, dorsal-fin
rays 29-35, total subdorsal rings 8.0-11.75, pectoral-fin rays 10-14, anal-fin rays 3-4, caudal-fin
rays 10, HL 5.5-9.2 in SL, snout length 1.3-1.8
in HL, snout depth 4.4-13 . 1 in snout length. Brood
pouch under tail (in H. horridus), pouch plates and
folds present, everted pouch-closure (Fig. 3a). An
endemic Australian genus; marine. Two species.

Genus HYPSELOGNATHUS Whitley, 1948
Hypselognathus Whitley, 1948b:76 (type-species by original
designation: Histiogamphelus rostratus Waite and Hale,
1921 ).

Diagnosis. -Superior trunk and tail ridges discontinuous; lateral trunk ridge straight, ends near
anal ring; inferior trunk and tail ridges continuous
(Fig. 2f). Snout long, slender, deepest in front, laterally compressed; median dorsal snout ridge low;
longitudinal opercular ridge obsolete in adults,
crosses anterior third or more of opercle in juveniles; pectoral-fin base protruding somewhat laterad, without distinct ridges; principal trunk ridges
usually with a short spine or emargination between

between rings; venter of head and trunk largely
pale.
Remarks. - This recently described species differs considerably from its only congener (H. rostratus), and may eventually warrant separate generic status.
A distinctive pipefish which probably approaches 290-300 mm SL. The brood pouch is

developed at 154 mm SL and males are probably
brooding at this length.
Distribution. -Presently known only from trawl
collections in 40.2-54.9 min the Great Australian
Bight (Fig. 159).
Material examined. - Twelve specimens, 154273 mm SL, including the holotype (SAM F.4676).

Key to the Species of Hypselognathus
la. Head and body surfaces essentially smooth, trunk rings 24-25, subdorsal trunk rings 2.5-0.75,
scutella present . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
. . ..... rostratus, p. 105
1b. Head and body surfaces spinulose, trunk rings 27-28, subdorsal trunk rings 7.0-6.0, scutella
absent . . . . . . . . . . . . . . . . . . . . . . . . . . .
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . horridus, p. 104

FIGURE 158. Hypselognathus rostratus. Cape Portland, Tasmania. Subadult, 152 mm SL (TFDA uncat.).

and trawl samples off Victoria, South Australia
(Gulf St. Vincent to Whidbey Is.) and Cape Portland, Tasmania (Fig. 159).

Hypselognathus rostratus (Waite and Hale,
1921)
Fig. 15 8
Histiogamphelus rostratus Waite and Hale, 192 1:303, fig.
44 (Spencer Gulf, South Australia).

Material examined-Eight specimens, 152-305
mm SL, including the holotype (SAM F.696).

Common name. -Knife-snouted pipefish (Australia).

FIGURE 157. Hypselognathus horridus. Off Anxious Bay, South Australia. Adult male, 154 mm SL, holotype (SAM F.4676).

11.0-11.75, pectoral-fin rays 10-13 (usually 1112), HL 8.0-9.2 in SL, snout length 1.5-1.8 in HL,
snout depth 4.4-5.8 in snout length. Median dorsal
snout ridge not confluent with supraorbital ridges;
head and body surfaces, except membranes, clearly
spinulose.
Grayish, probably pink in life. Sides and dorsum
of head and body peppered with minute brown or
black spots, the spots largest and most abundant
on distal half of tail; usually with black edging

Hypselognathus horridus Dawson and Glover,
1982
Fig. 157
Hypselognathus horridus Dawson and Glover, 1982:403,
figs. 1-2 (Great Australian Bight, off Anxious Bay, South
Australia).

Common name. - Prickly pipefish (Australia).
Characters. -Rings 27-28 + 42-45, dorsal-fin
rays 29-32, subdorsal rings 7.0-6.0 + 4.0-5.5 =
104

Genus ICHTHYOCAMPUSKaup, 1853

Characters. -Rings 24-25 + 41-44, dorsal-fin
rays 30- 35, subdorsal rings 2.5-0.75 + 6.258. 25 = 8.0-9 .25, pectoral-fin rays 12-14 (usually
13), HL 5.5-6.6 in SL, snout length 1.3- 1.6 in
HL, snout depth 6.2-13.1 in snout length. Median
dorsal snout ridge usually confluent with supraorbital ridges; head and body surfaces not spinulose.
Plain or mottled brown, blotched with pale; dorsum of body sometimes with diffuse pale bars.

Ichthyocampus Kaup, 1853:23 1 (type-species by monotypy:
S yngnathus carce Hamilton Buchanan, 1822).

Diagnosis. - Superior and inferior trunk ridges
continuous with their respective tail ridges, lateral
trunk ridge deflected ventrad near anal ring (Fig.
2c). Median dorsal snout ridge entire, little elevated; opercle with a complete, straight, longitudinal
ridge; pectoral-fin base with two low ridges; principal body ridges distinct, not strongly elevated,
the margins entire to granular; dorsal-fin origin on
tail, the fin-base not elevated; scutella without keels;
without dermal flaps. Trunk rings 14-15, total rings
51-55, total subdorsal rings 4.5-5.5, pectoral fins

Remarks. - This pipefish is uncommon in collections and adult or brooding males are presently
unknown. Reaches at least 305 mm SL.
Distribution. -Apparently inhabiting moderate
offshore depths, the species has been taken in dredge
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Syngnathus carce Hamilton Buchanan, 1822: 13, 362
(Ganges River, "tide-ways").
Ichthyocampus ponticerianus Kaup, 1856:31 (India, Macassar); RMNH 3861 (syntype).
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Common name. -Freshwater pipefish (Japan).
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Characters. -Rings 14-15 + 37-40, dorsal-fin
rays 22-27, dorsal-fin origin from rear margin of
1st tail ring to middle of 3rd, total subdorsal rings
4.5-5.5, pectoral-fin rays 14-16, HL 8.5-10.9 in
SL, snout length 2.2-2.8 in HL, snout depth 2.43.9 in snout length. Deflected portion of lateral

trunk ridge may or may not reach the continuous
inferior body ridge.
Mainly brownish, often with indications of diffuse bars on body; usually with a pale spot on or
above the inferior ridge on each trunk ring.

Remarks. - This pipefish probably fails to exceed 130-140 mm SL and males may be brooding
at 78 mm SL.
Distribution. - West coast oflndia to the Celebes
(Fig. 161 ). Most frequently found in rivers, streams
and estuaries.
Material examined-Fifty-nine specimens, 39120 mm SL, including the neotype (BMNH
1889 .2.1.4077-9).
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FIGURE

159. Distributions of the species of the genus Hypselognathus.

present, anal-fin rays 2, caudal-fin rays 10. Brood
pouch under tail, pouch plates and folds present
everted pouch-closure (Fig. 3a). A monotypic ge~

nus endemic to coastal waters of the Indian and
western Pacific oceans, euryhaline.

Recent reference. - Dawson, 1977b.

F IGURE

161. Distribution of lchthyocampus carce.

typic genus endemic to southern Australia; estuarine and marine.

Genus KAUPUS Whitley, 1951
Kaupus Whitley, 195la:392 (type-species by original designation: Leptonotus costatus Waite and Hale, 1921; as subgenus of L eptonotus Kaup).

Recent reference. -Dawson, 1984e.
Kaupus costatus (Waite and Hale, 1921) Fig. 162

160. Ichthyocampus carce. Sri Lanka. Top.-Adult male 82.5 mm SL (GCRL 14829) Bottom Adult fcemale 98
mm SL (GCRL 14830).
'
.
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Diagnosis.-Superior trunk and tail ridges discontinuous; lateral trunk ridge straight, ends near
anal ring; inferior trunk and tail ridges continuous
(Fig. 2f). Median dorsal snout ridge low, entire,
confluent with supraorbital ridges; opercular ridge
complete or incomplete; pectoral-fin base usually
without prominent ridges; trunk exceptionally deep
in adult females; dorsal-fin origin on trunk, the finbase not elevated; scutella without keels; without
spines, prominent denticulations or dermal flaps.
Trunk rings 16-18, total rings 51-5 6, dorsal and
pectoral fins present, total subdorsal rings 8.0-9.25,
anal-fin rays 3-4, caudal-fin rays usually 9-10.
Brood pouch under tail, pouch plates and folds
present, everted pouch-closure (Fig. 3a). A mono-

Leptonotus costatus Waite and Hale, 1921 :301 , fig. 43
(Spencer Gulf, South Australia).

Common name. -Deep-bodied pipefish (Australia).
Characters.-Rings 16-18 + 35- 38, dorsal-fin
rays 30-36, subdorsal rings 5.75-4.25 + 2.5-4.5 =
8.0-9.25, pectoral-fin rays 9-11, HL 7.8-9.8 in
SL, snout length 2.5-3.1 in HL, snout depth 1.83.1 in snout length. Trunk depth ca. 2.3-3.0 in HL
in adult males and subadults, ca. 1.0-1.5 in adult
females.
Adult males and subadults tan to brownish, often
with a narrow blackish midlateral stripe on anterior
107
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163. Distribution of Kaupus costatus.

FIGURE 162. Kaupus costatus. Kangaroo I., South Australia. Top.-Adult female, 106 mm SL (GCRL 16274). Bottom.Broodmg male, 97 mm SL (GCRL 16275).

half or more of tail. Adult females with brown
streaks, bars and ocelli above the lateral trunk ridge,
and with prominent brown bars on lower part of
side of each trunk ring.

Diagnosis. - Superior trunk and tail ridges continuous, inferior trunk ridge ends at anal ring, lateral trunk ridge confluent with inferior tail ridge
(Fig. 2d). Median dorsal snout ridge entire, not
strongly elevated, ends on interorbital; opercular
ridge incomplete or obsolete in subadults-adults,
poorly defined, angled dorsad; pectoral-fin base
protruding somewhat laterad, without distinct
ridges; principal body ridges distinct, not strongly
elevated; dorsal-fin origin on trunk, the fin-base
not elevated; scutella without keels; head and body
without spines or prominent denticulations; small
dermal flaps usually present on head. Trunk rings
17-18, total rings 61-6 3, total subdorsal rings 5. 756.5; pectoral fins present, anal fin absent, caudalfin rays 8. Brood pouch under tail; pouch plates
and folds present; pouch-closure uncertain, apparently semi or everted (Figs. 3a-b). A monotypic
genus endemic to southern Australia; marine.

R emarks.- The number of caudal-fin rays is
highly conservative in most pipefishes and, except
in regenerated fins, the typical numbers are 8, 9,
10 or 11 . In K. costatus, the number of caudal-fin
rays appears to be unstable and ranges from 7-10
in 37 specimens examined; most (86.5%) have 9
or 10.
This pipefish probably reaches 130-140 mm SL
and males may be brooding at 86.5 mm SL.
Distribution. - Known from Victoria, Tasmania
(Flinders I.), and South Australia (Fig. 163). Coleman ( 1980) notes the occurrence of this piefish in
1-50 m over seagrass and algal beds, and it has
been taken in 0- 3 m with seines.
Material examined.-Forty-five specimens,
18.5-129 mm SL, including the holotype (SAM
F.693).

Kimblaeus bassensis Dawson, 1980

Fig. 164

Kimblaeus bassensis Dawson, 1980b:5 18, figs. 1-2 (Tasman Sea, Victoria, Australia).

Genus KIMBLAEUS Dawson, 1980

Common name. - Trawl pipefish (Australia).

Kimblaeus Dawson, l 980b:5 l 8 (type-species by original designation: Kimblaeus bassensis Dawson, 1980).

Characters.-Rings 17-18 + 44-46, dorsal-fin
rays 25-27, subdorsal rings 1.5- 1.0 + 4.5-5.5 =
108

FIGURE 164. Kimblaeus bassensis. Bass Strait, Australia. Top.-Subadult, 80.5 mm SL, paratype (NMV A.645). Bottom. Brooding male, 160 mm SL (NMV A.2211).

Remarks. - The only known brooding male of
this recently described species is 160 mm SL.

5.75-6.5, pectoral-fin rays 9-10, HL 8.1-9.4 in
SL, snout length 2.1-2.5 in HL, snout depth 2.53.5 in snout length.
Mainly light tan with a few dark spots on head,
sometimes with indications of 10-11 brownish
bands (2-4 rings wide) on body. Recently preserved
specimens are largely orange (M. F. Gomon, in
litt.).

Distribution. -Known only from four dredge and
trawl collections in 58-74 min the Bass Strait and
Tasman Sea, Australia (Fig. 165).
Material examined-Four specimens, 80.5-160
mm SL, including the holotype (NMV A.644).
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165. Distributions of Kimblaeus bassensis and Leptoichthysfistularius.

Genus LEPTOICHTHYS Kaup, 1853

Leptoichthys fistularius Kaup, 1853

Leptoichthys Kaup, 1853:233 (type-species by monotypy:
Leptoichthys fistularius Kaup, 1853).

Fig. 166

Leptoichthys fistularius Kaup, 1853:233 [Port du Roi
George (King George Sound, Western Australia)].
Leptoichthys castelnaui Macleay, 1882:295 [Victoria (Australia)]; MNHN 9281 (presumptive holotype).

Diagnosis. -Superior trunk and tail ridges discontinuous, the trunk ridge arched a little dorsad
on subdorsal rings; lateral trunk ridge straight, ends
near anal ring; inferior trunk and tail ridges continuous (Fig. 2f). Snout long, slender, laterally
compressed; median dorsal snout ridge low or vestigial, entire, not confluent with supraorbital ridges;
lateral snout ridge absent; opercular ridge absent
in subadults-adults, crosses half or more of opercle
in juveniles; pectoral-fin base not protruding
strongly laterad, without distinct ridges; principal
body ridges low and entire in subadults-adults, often
with a short spine on distal third of each tail ring
in juveniles; dorsal-fin origin on trunk, the fin-base
not clearly elevated; scutella absent but side of trunk
with fleshy scutellum-like pads between rings; dermal flaps absent. Trunk rings 22-28; total rings
40-52; total subdorsal rings 7.75-9.25; pectoral
fins present; anal-fin rays 5; caudal-fin rays 11, the
fin more or less lanceolate. Brood pouch under
trunk, pouch plates present, pouch folds absent.
Adult females with anal fin located at anterior end
of a V-shaped longitudinal depression beginning
on venter of 1st tail ring, and with a prominent
continuous, fleshy median finfold on venter of most
remaining tail rings. A monotypic genus endemic
to southern Australia; marine.

Characters. -Rings 22-28 + 18-24, dorsal-fin
rays 33-41, subdorsal rings 3.5-2.0 + 5.0-6.75 =
7.75-9.25, pectoral-fin rays 20-23 (usually 21-22),
HL 3.9-5.6 in SL, snout length 1.3-1.4 in HL,
snout depth 14.8-23.2 in snout length. Trunk rings
always more numerous than tail rings; rings of distal half of tail a little longer than preceeding tail
rings; most surfaces, except membranes, minutely
denticulate.
Generally greenish brown, shading to darker
dorsad; side of trunk irregularly blotched, the scutella-like pads mainly pale. Venter of anterior 23 trunk rings dark brown in one brooding male,
and membranous egg-compartments are margined
with dark brown or black. A recently preserved fish
is described as having a "red border on body ridges
and electric blue on snout."

Remarks. - This is the only known pipefish
wherein adults of either sex have a median ventral
finfold on the tail.

Distribution. -Known from Flinders I. and Bridport, Tasmania to King George Sound, Western
Australia (Fig. 165). There are no useful data on
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Common name.-Brush-tailed pipefish (Austra-

F IG URE 166. Leptoichthysfistularius. Top.-Flinders I., Tasmania. Subadult, 194.5 mm SL (TFDA uncat.). Bottom.-Port
Turton, South Australia. Brooding male, 210 mm SL (GCRL 16303).

lia).

Remarks. - This is the largest known pipefish and
may well reach 650 mm SL. Males may be brooding at 200-210 mm SL, and the ventral finfold is
present in some females as small as 290 mm SL.

preferred habitat or depth, but known specimens
are apparently from marine waters in moderate to
shallow depths.
M aterial examined-Forty-three specimens, ca.
74-630 mm SL, including the holotype (MNHN
6029).
Genus LEPTONOTUS Kaup, 1853
Leptonotus Kaup, 1853:232 (type-species by monotypy:
Syngnathus blainvilleanus Eydoux and Gervais, 18 37).
Acm onotus Philippi, 1896:382 [type-species by original designation: Acmonotus chilensis Philippi, 1896 (= Syngnathus blainvilleanus Eydoux and Gervais)].
Novacampus Whitley, 1955:110 (type-species by original
designation: Syngnathus norae Waite, 1910).

Diagnosis.-Superior trunk and tail ridges discontinuous, lateral trunk ridge continuous with lateral tail ridge and confluent with superior tail ridge,
inferior trunk and tail ridges continuous (Fig. 2e).
Median dorsal snout ridge low, entire; opercular
ridge vestigial or obsolete in subadults-adults, low
and angled somewhat dorsad in juveniles; pectoral-

fin base without distinct ridges; principal body ridges
distinct but not elevated strongly; dorsal-fin origin
on trunk, the fin-base not elevated; scutella without
keels; without spines, denticulations or d~rmal flaps.
Trunk rings 18-20 (usually 19), total nngs 62-7 1,
dorsal-fin rays 32-43, total subdorsal rings 8.011.25, pectoral-fin rays 11-14 (usually 13), analfin rays usually 3, caudal-fin rays 10, HL 6.3-9.6
in SL snout length 1.6-2.6 in HL, snout depth
2.8-9'.8 in snout length. Brood pouch under tail,
pouch plates vestigial or absent, pouch folds present everted pouch-closure (Fig. 3a). Trunk compre~sed and expanded dorsoventrad in mature females. Southwestern Atlantic Ocean, southeastern
Pacific Ocean, as well as New Zealand and ~he
Auckland Is. in the western Pacific Ocean; manne
and estuarine. Three species.

Remarks. -Although here regarded as a separate
species, L. norae may be best treated as a subspecies of L. blainvilleanus.
Recent references. -Dawson, 1980c, 1982b;
Fritzsche, 1980.
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Key to the Species of Leptonotus
la. Snout long, its length 1.6-1.9 in HL; tail rings 47-52, usually 48 or more (in 96%) . . . . . . . . . . 2
lb. Snout shorter, its length 2.1-2.6 in HL; tail rings 43-48, usually 47 or fewer (in 97%) ..... .
...............
............
. ....... ... ........ . ........ ... elevatus, p. 113
2a. Subdorsal trunk rings usually 2.5-1.25 (in 97%), trunk depth of mature females ca. 1.7-1.9 in
HL, sides of trunk usually ocellate in mature females ...... ... ... .. . ... .. . blainvilleanus, p. 112
2b. Subdorsal trunk rings usually 4.0-2.25 (in 88%), trunk depth of mature females ca. 2.6 in HL,
sides of trunk not ocellate
. . . . . . . . . . . . . . . . . . . . . . . . . . .. ........ .... . .. . norae, p. 113

168. Leptonotus elevatus. New Zealand. Top.-D'Urville I. Brooding male, 104 mm SL (NMNZ 7966). Bottom.Otago Harbour. Mature female, I 14 mm SL (NMNZ 3313).

FIGURE

Leptonotus elevatus (Hutton, 1872)

Fig. 168

Doryichthys elevatus Hutton, 1872:68 (Wellington Harbour (New Zealand)].

FIGUR E 167. Leptonotus blainvilleanus. Top.-Golfo San Jose, Argentina. Adult male, 159 mm SL (GCRL 16257). Bottom.Antofagasta, Chile. Mature female, 215 mm SL (GCRL 12466).

Leptonotus blainvilleanus (Eydoux and Gervais,
1837)
Fig. 167

ocelli on side of subdorsal rings; mature females
usually dark brown on dorsum and venter of trunk,
the sides with small ocelli and sometimes with 78 diffuse brown bars.

Syngnathus blainvilleanus Eydoux and Gervais, 1837:3,
pl. 17 (" mare Indicum").
Syngnathus acicularis Jenyns, 1842: 147, pl. 27, fig. 3 [Valparaiso (Chile)]; BMNH 191 7.7 .14.28 (holotype).
Hemithylacus petersii Dumeril, 1870:600 (Puerto Montt,
Chile).
Acm onotus chilensis Philippi, 1896:383 (Pellahue, Chile).

Remarks. - This pipefish reaches ca. 250 mm
SL. The brood pouch is developed in males as small
as I 08 mm SL, and females develop the expanded
trunk at 140-150 mm SL.
Distribution. - Atlantic and Pacific coasts of
South America from Golfo San Jose, Argentina
to Hornitos, Chile (Fig. 170). Most collections are
from algal beds in coastal or estuarine habitats and
from depths of 25 m or less. There is one trawl
sample reported from 250 m, but this may not
represent the actual depth of capture.

Common name.-Deep-bodied pipefish (United
States).
Characters.- Rings 19-20 + 47-51, dorsal-fin
rays 34-42, subdorsal rings 3.0-1.25 + 6.75- 9.5 =
8.75-10.75, pectoral-fin rays 12-14, HL 6.3-7.3
in SL, snout length 1.7- 1.9 in HL, snout depth
5.8-8.9 in snout length.
Tan to brown; adult males sometimes with small

Material examined - Forty-four specimens, 84246 mm SL, including the holotype (MNHN 6050).
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Common name.
Characters. -Rings l 8-20 + 43-48, dorsal-fin
rays 32- 41 , subdorsal rings 3.5-1.75 + 5.5-8.5 .=
8.0-11.0, pectoral-fin rays 11-13, HL 7.6-9.6 m
SL, snout length 2.1-2.6 in HL, snout depth 2.85.4 in snout length.
.
.
Subadults-adults with numerous ocelh ?n ~id~s
of trunk and anterior tail rings, ~sually with i~dications of diffuse dark bars (2-3 nngs wide) on sides
and/ or dorsum of body.
Remarks. -Juveniles (50-60 mm SL) lack ocelli
but they are present in some fish as small as 65
mm SL. This pipefish probably reaches 160-170
mm SL males may be brooding at 99.5 mm SL,
and th; expanded trunk is present in some 112
mm females.
Distribution. -From the vicinity of Auckland,
south to Stewart I. in New Zealand (Fig. 17~). a~d
from the Auckland Is. Recorded from the vicmity
of piers and wharves to offshore depths of 62- 120
m. One beam trawl collection was over bryozoan
and coarse shell bottom, and juveniles (53- 65 mm
SL) have been taken in surface plankton tows.

Material examined-Forty-six specimens, 54149.5 mm SL.
Primary type. -Holotype not located, presumably lost.

Leptonotus norae (Waite, I 9 I 0)

Fig. 169

Syngnathus norae Waite, 1910:25 [Stewart I. to Pegasus
Bay (New Zealand)].

Common name.-Long-snouted pipefish (New
Zealand).
Characters.-Rings 19-20 + 48-52, dorsal-fin
rays 35-43, subdorsal rings 4.0-1.75 + 6.758.25 = 8.75-11.25, pectoral-fin ray~ 12-13, HL
6.7-8. l in SL, snout length 1.6-1.9 m HL, snout
depth 6.4-9.8 in snout length.
.
Without ocelli. Subadults-adults with ca. 13
brown bars (ca. 3 rings wide), separated by narrower pale interspaces, crossing sides and dor~um
of body; the dark bars often fade in preservative.
Remarks. - Probably reaches 220-240 mm SL.
Males may be brooding at 146 mm SL, and the
expanded trunk of mature females apparently develops at 160-165 mm SL.
Distribution. - An endemic New Zealand species
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pectoral-fin rays 5-13, anal-fin rays 3-4, caudalfin rays 10, HL 10.8-14.4 in SL, snout length 2.64.0 in HL, snout depth 1.2-2.9 in snout length.
Brood pouch under tail, pouch plates absent, pouch
folds present, everted or semi pouch-closure (Figs.
3a-b). Red Sea, Australia and New Zealand; marine. Five species.
Remarks. - The anterior dorsal-fin rays may be

obscured by the voluminous and loose surrounding
membrane, and care must be taken in enumerating
fin-rays. Additionally, rings are inconspicuous and
difficult to count. Although here regarded as a separate species, L. runa may prove to be best treated
as a subspecies of L. filum.

Recent reference. -Dawson, 1977d.

Key to the Species of Lissocampus
la. Trunk rings 12-15, dorsal-fin rays 13-15, pectoral-fin rays 5-8 . .. . . . . . . . . ...... . . . ... ._...
2
1b. Trunk rings 17, dorsal-fin rays 18-19, pectoral-fin rays 11-13 . . . . ... .. . .. . . . bannwarthi, p. 115
2a. Dorsal margin of snout straight in lateral profile, the median ridge high . . . . . . . . . . . . . . . . . . . .
2b. Dorsal margin of snout concave in lateral profile, the median ridge low . . . . . . . . . . . . . . . . . . . .

3
4

3a. Tail rings 51-60, pectoral-fin rays modally 5 . . . . . . . . . . . . . . . . . .
. . . . . . . . . caudalis, p. 116
3b. Tail rings 44-4 7, pectoral-fin rays modally 7 ... . . .. .... . . . ... . ... . . . . ... . . . fatiloquus, p. 116
4a. Trunk rings modally 14, total subdorsal rings modally 3.25 (New Zealand) . .. . . . ... .filum, p. 11 7
4b. Trunk rings modally 13, total subdorsal rings modally 2.7 5 (Australia) .. .. . ..... .. . runa, p. 118

169. Leptonotus norae. South I., New Zealand. Top. -Subadult, 127 mm SL (NMNZ 7969). Bottom. -Mature female
I 79. 5 mm SL (NMNZ 215 5); the ventral protrusion is an artifact of collection and preservation.
'

FIGURE

known from Hawkes Bay, North I. south to Stewart
I. (Fig. 170). Available materials indicate occur-

Material examined.-Twenty-six specimens,
110.5-214.5 mm SL, including the presumptive
holotype (CM 1635).

rence in midwater and bottom trawls in 37-212 m.
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170. Distributions of the species of the genus Leptonotus.

17 1. Lissocampus bannwarthi. El Muzeini, Gulf of Aqaba, Red Sea. Adult female, 105 mm SL (GCRL 14820).

snout depth 2.5-2.9 in snout length. Dorsal margin
of snout somewhat concave in lateral profile.
Pale to tan, irregularly spotted with pale and dark
brown. Body with ca. 20 diffuse dark bars crossing
dorsum and side, each bar usually includes an irregular patch of ocellate brown to blackish spots.
Anterobasal part of dorsal-fin membrane usually
with a brownish blotch.
Remarks.-Probably reaches 140- 150 mm SL;
males may be brooding at 109 mm SL.

Lissocampus bannwarthi (Duncker, 1915)

Fig. 171
Genus LISSOCAMPUSWaite and Hale, 1921

(Fig. 2d). Median dorsal snout ridge low to clearly
elevated, not confluent with supraorbital ridges,
entire; opercular and other head ridges vestigial or
obsolete; without ridges on pectoral-fin base; principal body ridges low, inconspicuous; dorsal-fin
origin on trunk, the fin-rays enclosed in a loose saclike membrane, the fin-base somewhat elevated anteriad; scutella without keels; dermal flaps usually
present. Trunk rings 12-17, total rings 50-7 4, dorsal-fin rays 13-19, total subdorsal rings 2.25-4.25,

Lissocarnpus Waite and Hale, 1921 :306 (type-species by original designation: Lissocarnpus caudalis Waite and Hale
1921).
'
Larvicarnpus Whitley, l 948b:75 (type-species by original
designation: Festucalex (Carnpichthys) runa Whitley, 19 31 ).

Diagnosis. -Superior trunk and tail ridges continuous, inferior trunk ridge ends at anal ring, lateral trunk ridge confluent with inferior tail ridge
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Ichthyocarnpus bannwarthi Duncker, 1915:93 (Suez, Red
Sea).

Common name.
Characters.-Rings 17 + 33-35, dorsal-fin rays
18-19, subdorsal rings 2.25-1.5 + 1.75-2.25 =
3.75-4.25, pectoral-fin rays 11-13 (usually 12),
HL 10.8-11.9 in SL, snout length 2.6-2.8 in HL,

Distribution. -Known only from the Gulf of Suez
115

and Gulf of Aqaba in the northern Red Sea. Two
of the three examined collections are from depths
of less than 3 m; one lot was taken among small
rocks on sand bottom.

Material examined-Fourteen specimens, 98132 mm SL, including the neotype (USNM
216292).

FIGURE

173. Lissocampus Jatiloquus. Shark Bay, Western Australia. Subadult, 62 mm SL, holotype (AMS IB.340).

known only from the vicinity of Rottnest I. an_d
Shark Bay, Western Australia (Fig. ~ 76). There 1s
little information on preferred habitat or depth.
One specimen was taken among floating Sargas-

sum sp. and four others are from trawl and dredge
samples.
Material examined.- Ten specimens, 44-79 mm
SL, including the holotype (AMS IB.340).

172. Lissocampus caudalis. Top. - Rottnest I., Western Australia. Adult female, 75 mm SL (GCRL 16459). Bottom. Kelso, Tasmania. Brooding male, 80 mm SL (QVM 1972/ 5/7 14).

FIGURE

Lissocampus caudalis Waite and Hale, 1921
Fig. 172

Material examined.- Twenty-three specimens,
13-100 mm SL, including the holotype (SAM
F.701).

Lissocampus caudalis Waite and Hale, 1921:306, fig. 46
(Kangaroo I., South Australia).

Common name. -Smooth pipefish (Australia).
Characters. -Rings 12-14 + 51-60, dorsal-fin
rays 13-14, subdorsal rings 1.25-0.5 + 1.251.75 = 2.25-2.5, pectoral-fin rays 5-6 (usually 5),
HL 12.7-14.0 in SL, snout length 3.0-3.4 in HL,
snout depth 1. 3-1. 4 in snout length. Dorsal margin
of snout not concave in lateral profile.
Tan to dark brown, plain to irregularly spotted
or blotched. Sometimes with diffuse dark bands,
usually with a dark basal blotch on anterior part
of dorsal fin.

Lissocampus fatiloquus (Whitley, 1943) Fig. 173
Campichthys fatiloquus Whitley, 1943: 176, fig. 7 (Shark's
Bay, Western Australia).

Common name. -Prophet's pipefish (Australia).
Characters. -Rings 13 + 44-4 7, dorsal-fin rays
14, subdorsal rings 2.0-1.25 + 1.0-1.75 = 2.753.25, pectoral-fin rays 7-8 (usually 7), HL 11.813.4 in SL, snout length 3. 2-3. 7 in HL, snout depth
1.2-1.9 in snout length. Dorsal margin of snout
not concave in lateral profile.
Plain or with ca. 20 diffuse brownish bars between head and caudal-fin base, usually with a dark
anterior blotch on dorsal fin.

Remarks. - Probably seldom exceeds 100 mm
SL; males may be brooding at 70 mm SL.
Distribution. -An endemic Australian pipefish
known from Victoria, Tasmania, South Australia
and from Rottnest I., Western Australia (Fig. 176).
Sometimes found among floating Sargassum sp.,
otherwise infrequently collected among kelp and
Zostera sp. in rock pools and shallow coastal waters.

Remarks.- Probably fails to exceed 100 mm SL.
Brooding males are unknown but the brood pouch
is developed in some 7 4 mm fish.
Distribution. - An endemic Australian pipefish
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174. Lissocampusjilum. Lyall Bay, Cook Strait, New Zealand. Top.-Brooding male, 95.5 mm SL. Bottom.-Adult
female, 92 mm SL (GCRL 14826).

FIGURE

Lissocampus filum (Gunther, 1870)

depth 1.3-2.0 in snout length. Dorsal margin of
snout clearly concave in lateral profile.
Tan to dark brown, variably spotted or blotched,
often with indications of diffuse bars on ~ody. Usually with a dark blotch or bar on antenor part of
dorsal fin .

Fig. 174

Ichthyocampus filum Gunther, I 870: 178 (in part; Bay of
Islands, New Zealand).

Common name.
Characters.-Rings 13-15 + 44-48, dorsal-fin
rays 14-15, subdorsal rings 2.5-1.75 + 0.5- 1.5 =
2.75-3.5, pectoral-fin rays 6-8 (usually 7), HL
11. 8- 14.4 in SL, snout length 3. 2-4. 0 in HL, snout

Remarks. -Probably reaches 110-115 mrri SL;
males may be brooding at 70 mm SL.
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Distribution.-Known only from New Zealand
and the Chatham Is. (Fig. 176). Evidently frequents
algal beds to depths of ca. 6 m.

Material examined. -Fifty-one specimens, 3 5107 mm SL, including the lectotype (BMNH
1983.8.18.1).

Genus MAROUBRA Whitley, 1948
M aroubra Whitley, l 948b:74 (type-species by original designation: Maroubra perserrata Whitley, 1948b).

Diagnosis.-Superior trunk and tail ridges discontinuous, lateral trunk ridge continuous with lateral tail ridge and confluent with superior tail ridge,
inferior trunk and tail ridges continuous (Fig. 2e).
Median dorsal snout ridge entire to somewhat
emarginate, not elevated strongly; opercular ridge
complete, angled dorsad toward gill opening, usually with supplemental ridges above and/or below;
other head ridges distinct but not elevated strongly;
pectoral-fin base protruding somewhat laterad, with
two prominent ridges; principal body ridges elevated, the body surfaces depressed or concave be-

tween; ridges of most rings terminate in a prominent distal spine, the margins otherwise entire;
dorsal-fin origin on trunk or on 1st tail ring, the
fin-base not elevated; pectoral fin emarginate, fails
to reach rear of 1st trunk ring; caudal fin rounded,
not conspicuously enlarged; scutella not keeled;
without dermal flaps. Trunk rings 16-23, total rings
42-52, dorsal-fin rays 23-36, total subdorsal rings
4.75-9.75, pectoral-fin rays 17- 22, anal-fin rays
4, caudal-fin rays 10, HL 5.1-7.2 in SL, snout
length 1.8-2.3 in HL, snout depth 3.9-9.9 in snout
length. Male brood area under trunk, without pouch
plates or membranous folds, eggs exposed and separated on the ventral midline by a thin deciduous
membrane. Southern and southeastern Australia
and Japan; marine. Two species.

FIGURE 175. Lissocampus runa. Point Peron, Western Australia. Brooding male, 78 mm SL (USNM 216290).

Key to the Species of Maroubra
Lissocampus runa (Whitley, 19 31)

Variably tan to dark brown, largely plain or with
irregular bars and/or blotches. Dorsal fin often with
an indistinct brownish blotch in front.
Remarks. - Probably fails to exceed 100 mm SL;
males may be brooding at 69 mm SL.
Distribution. -An endemic Australian pipefish
known from the vicinity of Sydney, New South
Wales to Rottnest I., Western Australia, and from
Tasmania (Fig. 176). Some specimens are recorded
from "reefs" and tidepools. Apparently occupies
shallow coastal habitats among algae or Zostera
sp.
Material examined-Forty-two specimens, ca.
15- 94 mm SL, including the lectotype (AMS
1.9020).

Fig. 175

l chthyocampus filum (not of Giinther, 1870) McCulloch,
1909:318, pl. 90, fig. I [misidentification; Sydney, New
South Wales (Australia)].
Festucalex (Campichthys) runa Whitley, 1931a:313 (new
name for McCulloch's material).
Lissocampus a.ffmis Whitley, 1944:266 (Rottnest I., Western Australia); WAM P.1150 (holotype).

Common name. - Javelin pipefish (Australia).
Characters. -Rings 13- 14 + 45-49, dorsal-fin
rays 13-15, subdorsal rings 2.25-1.5 + 0.51.25 = 2.25-3.0, pectoral-fin rays 6-7 (usually 7),
HL 11.6-13.9 in SL, snout length 2.8-3.4 in HL,
snout depth 1.2- 2.0 in snout length. Dorsal margin
of snout clearly concave in lateral profile.
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FIGURE 177. Maroubra perserrata. Top.-Sydney Harbour, New South Wales, Australia. Adult female, 63 mm SL (GCRL
16974). Bottom.- Kangaroo I., South Australia. Adult female, 67 mm SL (SAM F.4692).
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Maroubra perserrata Whitley, l 948b:74, fig. 3 (Maroubra,
New South Wales, Australia).
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Common name. -Sawtooth pipefish (Australia).

175°

dle of last trunk ring to posterior fourth of 1st tail
ring, usually on tail; total subdorsal rings 4,.75-6.0;
pectoral-fin rays 17-:19; HL 5.1-7.2 in SL; snout
length 2.0-2.3 in HL; snout depth 3.9-6.3 in snout
length.
Pale to tan, markings brownish. With a prominent dark stripe on side of head. Some fish with
two narrow dark stripes on side of trunk and with

Fig. 177

40°

FIGURE 176. Distributions of selected species of the genus Lissocampus. One species, L. bannwarthi, is known only from the
northern Red Sea.
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M aroubra perserrata Whitley, 1948

Characters. - Rings 16-17 (usually 16) + 26-29;
dorsal-fin rays 23-27; dorsal-fin origin from mid119

similar stripes on dorsum, close to the superior
ridges. Others with trunk largely plain or with irregular dark markings, often shading to brown on
distal third of tail.

Wales to Rottnest I., Western Australia and from
southeastern Tasmania (Fig. 178). Infrequently
collected in rocky habitats to depths of 15 m.

Material examined.- Twenty-one specimens,
48.5-71.5 mm SL, including the holotype (AMS
1.12659).

Remarks. -Probably seldom exceeds 7 5-80 mm
SL; males may be brooding at 56 mm SL.
Distribution. -An endemic Australian pipefish
known from Byron Bay (ca. 28°38'S), New South

Recent reference. -Paxton, 197 5.

II •

10•

Maroubra yasudai Dawson, l 983a:397, figs. 1-2 (lzu Peninsula, Honshu I., Japan).

Common name. -Orange pipefish (Japan).
Characters. -Rings 22-23 + 28-29, dorsal-fin
rays 33-36, subdorsal rings 3-2 + 6-7 = 9.0-9.75,
pectoral-fin rays 20-22, HL 6.0-6.4 in SL, snout
length 1.8-1.9 in HL, snout depth 8.4-9.9 in snout
length.
Tan, shading to dark brown on distal half of tail.
With a dark lateral stripe on the head and with
narrow, dark, bilateral stripes on dorsum of head
and along the superior trunk ridges. Largely orange
in life. See Masuda et al. (1975, pl. 25, fig. h) for
color photograph.

15°

R emarks. -Probably reaches ca. 170-180 mm
SL; males apparently mature at ca. 150 mm SL.

20·

Distribution. - Presently known only from rock
crevices or caves in 28-30 m at the Izu Oceanic
Park, Honshu I., Japan.

25°

30°

35•

Diagnosis. - Superior trunk and tail ridges discontinuous, inferior trunk ridge ends on anal ring,
lateral trunk ridge continuous with inferior tail ridge
(Fig. 2h). Median dorsal snout ridge low, entire,
somewhat concave in lateral profile; longitudinal
opercular ridge complete in young, incomplete to
obsolete in subadults-adults; other head ridges usually distinct but little elevated; head without spines,
denticules or serrations; principal body ridges low
to somewhat elevated; rings without spines, notches or serrations between anterior and posterior
margins; dorsal-fin origin between anterior margin
of penultimate trunk ring and posterior margin of
1st tail ring, the fin-base not clearly elevated in
subadults-adults; scutella not keeled; dermal flaps
absent from eye, simple or sparsely branched flaps
often present elsewhere. Trunk rings 14-20, total
rings 41-56, dorsal-fin rays 16-24, total subdorsal
rings 3.25-5.75, pectoral-fin rays 9-15, anal-fin
rays 2-4, caudal-fin rays 10, HL 6.9-11.3 in SL,
snout length 2.2-4.0 in HL, snout depth 1.6-4.0
in snout length. Brood pouch under tail, pouch
plates and folds present, everted pouch closure (Fig.
3a). Western Atlantic Ocean (Brazil), and from the
northern Red Sea to Fiji and the Tonga Is. in the
Indo-Pacific region; marine. Five species; four, including one with two subspecies, in the lndo-Pacific
region.

Fig. 179

M aroubra yasudai Dawson, 1983

M aterial examined. - Four specimens, 13 5. 516 1. 5 mm SL, including the holotype (SMBL
F.8 1026).
Genus MICROGNATHUSDuncker, 1912

40°

Micrognathus Duncker, 1912:235 (type-species by original
designation: Syngnathus brevirostris RUppell, 1838).

Recent reference. -Dawson, 1982d.

45•
105°

FIGURE 178.
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16 5°
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Key to the Indo-Pacific Species and Subspecies of Micrognathus

Distribution of Maroubra perserrata.

la. Trunk rings usually 15-17 (in 99.9%), snout depth 1.6-3.1 (usually < 3.0) in snout length
2
1b. Trunk rings usually 14 (in 93%), snout depth 2.9-4.0 (usually > 3.3) in snout length . ..... .
............
..............
. . ...... natans, p. 125
2a. T runk rings 14-16 (15 in 99%) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
3
. . .. ... . . .... . ... . andersonii, p. 122
2b. Trunk rings 15- 17 (> 15 in 99.7%)..
3a. Principal ridges of posterior tail rings angled laterad (Fig. 180a), the posterior angles produced
4
to hook-like points; snout length averages 3.0-3.1 in HL (brevirostris ssp.) . . . . . . . . . . . . . . . . .
3b. Principal ridges of posterior tail rings not angled strongly laterad (Fig. 180b), without hook-like
.................
micronotopterus, p. 124
points; snout length averages 2.6 in HL

- --·..·:~1.~---· .

\)

b

a

FIGU RE 179. Maroubrayasudai. Honshu I., Japan. Female or subadult male, 135.S mm SL, paratype (SMBL F.81025).
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FIGURE 180.

4a. Subdorsal tail rings 3.75-4.75 (4.0 or more in 85%); pectoral-fin rays 9-11 ; opercle without
. ... .. . .
minute dark spots or ocellus, often with narrow pale bars (Red Sea)
....... .........
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . brevirostris brevirostris, p. 12 3
4b. Subdorsal tail rings 2.75-4.25 (3.75 or fewer in 92%); pectoral-fin rays 10- 13; opercle without
pale bars, often with pale-margined ocellus and/ or minute dark spots in subadults- adults (western
Pacific Ocean)
.........
. .. .. brevirostris pygmaeus, p. 123
121

the Ryukyu Is. Probably reaches 80-85 mm SL;
males may be brooding at 34 mm SL.
Distribution. -Red Sea, eastern Africa, Madagascar, southern India, and from western Indonesia
to Japan (Honshu I.) southeastward to Samoa and
and Tonga Is. (Fig. 182). In Australia, M. andersonii is known only from the Queensland coast (ca.

l4°12'S-27°58'S). Although recorded to depths of
5 .2 m, this pipefish is most commonly taken in < 2
m from rock or coral tidepools, among " grass" or
algae, or from reef and sand flats.

Material examined-More than six hundred
specimens, 12-78 mm SL, including the holotype
(RMN H 7227).

FIGURE 181. Micrognathus andersonii. Top.-One Tree I., Queensland, Australia. Adult male, 72 mm SL (GCRL 17020).
Bottom.-Nymph I., Queensland. Adult female, 51 mm SL (GCRL 16300).

Micrognathus andersonii (Bleeker, 1858)

Pale to dark brown, variously plain, mottled or
blotched. Body often with 9-13 narrow bars crossing dorsum and part of side; typically without bars
crossing lower half of side and venter oftrunk; often
with 1-4 prominent dark blotches between lateral
and superior trunk ridges.

Fig. 181
Syngnathus andersonii Bleeker, 1858:465 [Nova-selma,
Kokos Is. (Indonesia)].
Corythroichthys tanakae Jordan and Starks, 1906:696, fig.
2 (Tanegashima, Japan); CAS-SU 9358 (holotype).

Common name.-Shortnose pipefish (South Africa).

Remarks.-Pectoral-fin rays are usually 11 in
specimens from the Red Sea and Indian Ocean,
whereas this count is usually 12-13 in other material. Numbers of tail rings are lowest (27-30) in
fish from the Philippines and Palau, and highest
(29-32) in examples from Australia and the Ryukyu Is. Similarly, Philippine specimens have the
lowest numbers of dorsal-fin rays (17-21) and the
highest frequencies ( 19-24) occur in samples from

Characters.-Rings 15-17 + 27-32 (16-17 +
28-32 in 99%), dorsal-fin rays 17-24, subdorsal
rings 1.75--0.25 + 2.5-5.0 = 3.75-5.75, pectoralfin rays 11-13, HL 8.1-10.4 in SL, snout length
2. 7-3.4 in HL, snout depth 1.6-2.8 in snout length.
Principal ridges of posterior tail rings neither flared
clearly laterad nor produced to hook-like points.

FIGURE 183. Micrognathus brevirostris brevirostris. Al Ghardaqa, Egypt. Top.-Adult male, 43.5 mm SL. Bottom.-Adult
female, 48 mm SL (GCRL 18 154).

Micrognathus brevirostris brevirostris (Rtippell,
1838)
Fig. 183
Syngnathus brevirostris Rtippell, 1838: 144 (Massaua, Red
Sea).

Common name.
Characters.-Rings 14-16 + 28-31 (15 + 2831 in 95%), dorsal-fin rays 18-21, subdorsal rings
1.25--0.25 + 3.75-4.75 = 4.25-5.5, pectoral-fin
rays 9-11 (usually 10), HL 8.7-11.3 in SL, snout
length 2.9-4.0 in HL, snout depth 1.6- 2.3 in snout
length. Principal ridges of posterior tail rings flared
laterad with the posterior angles produced to hooklike points.
Variably pale to dark brown. Sometimes with
indications of dark bars crossing lower half of side
and venter of trunk, and with irregular narrow lines
or bars on the head.
Remarks.-Probably reaches 65- 70 mm SL;
males may be brooding at 33 mm SL.

FIGURE 182. Distribution of Micrognathus andersonii.
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Distribution. -An endemic Red Sea pipefish,
known from the Gulfs of Suez and Aqaba in the
north to the Strait of Perim in the south (Fig. 187).
Occurs in algal and coral habitats. Probably most
common in depths of < 10 m.
Material examined-Forty-two specimens, 1362 mm SL, including 7 possible syntypes [BMNH
1860. 11.9.60 (1), SMF 901 (1), SMF 4909-4913
(5)].

Micrognathus brevirostris pygmaeus Fritzsche,
1981
Fig. 184
M icrognathus pygmaeus Fritzsche, 1981 b: 77 1, fig. 1
(Taone, Tahiti).

Common name. - Thom-tailed pipefish (Australia).

Characters.-Rings 15-16 + 28-31 (15 + 28123

FIGURE 184. Microg_nathus brevirostris pygmaeus. Top. -New Ireland, Papua New Guinea. Adult female, 42 mm SL (USNM
217478). Bottom.-Sir Charles Hardy I., Queensland, Australia. Brooding male, 52 mm SL (AMS I.20770-004).

13.5-55 mm SL, including the holotype (USNM
207933).

31 in 99%), dorsal-fin rays 18-21, subdorsal rings
1.5-0.25 + 2.75-4.25 = 3.75-5.0, pectoral-fin
rays 10-13 (usually 11-12), HL 7.2-10.2 in SL,
snout length 2.6-3.3 in HL, snout depth 1.8-3.0
in snout length. Principal ridges of posterior tail
rings flared laterad with the posterior angles produced to hook-like points.
Pale to brown, body often with 10-11 irregular
narrow bars crossing dorsum and upper part of
side; lower half of side and venter of trunk and tail
often with dark bars; sometimes with near-black
blotches on the lateral ridge of the 3rd-4th and the
7th-8th trunk rings. Specimens larger than 30 mm
SL typically with a patch of 1-20 minute dark spots
on the opercle. These spots, often located within
an irregular, pale-margined, ocellus, are most numerous in adult males.

FIGURE 185. Micrognathus micronotopterus. Northern Territory, Australia. Top.-Yirrkala Mission. Brooding male, 44.5
mm SL (USNM 173701). Bottom.-North Oxley I. Brooding male, 39 mm SL (GCRL 19986).

Australia and the Philippine Is. (Fig. 187). In Australia, known only from western and northern coasts
from the Exmouth Gulf, Western Australia to the
vicinity of Yirrkala Mission, Northern Territory

(ca. 1l4°22'E-l 36°53'E). Most collections are from
tidepool and reef habitats in 1.5-5.5 m.

Material examined-Forty-nine specimens, 2057 mm SL, including the holotype (USNM 94082).

Micrognathus micronotopterus (Fowler, 1938)
Fig. 185
Syngnathus_micronotopterus Fowler, 1938b:42, fig. 14 (in
part; Cammo I., S Luzon I., Philippine Is.).

Common name.
Characters.-Rings 15 + 28- 31, dorsal-fin rays
17-19, subdorsal rings 1.5-0.25 + 2.25-3.75 =
3.25-4.5, pe~toral-fin rays 10- 13 (usually 11-12),
HL 7 .2-8.9 m SL, snout length 2.3-3.0 in HL,
snout depth 2.1-3.1 in snoµt length. Principal ridges
of posterior tail rings neither flared clearly laterad
nor produced to hook-like points.
Tan to dark brown, usually mottled and with
indications of 10-12 narrow pale bars crossing dorsum of body. Sometimes with dark bars crossing
lower part of side and venter of trunk. Tan fish
often with 1- 6 dark blotches between the lateral
and superior trunk ridges.

Remarks. - The characteristic modifications of
the posterior tail rings are well developed in some
20-25 mm fish, but these are best seen in larger
specimens. Probably reaches 60-65 mm SL; some
males are brooding at 23-25 mm SL but most are
brooding at 40 mm SL.
Distribution. -Eastern Indonesia to Bikini Atoll
(Marshall Is.) and Tahiti (Fig. 187). In Australia
this pipefish is known from Cape York to the En~
deavour Reef area (ca. 15°4 7'S) in northern
Queensland. Most specimens are recorded from
coral reef habitats to depths of ca. 8 m.

Remarks. - In adults, the dermal flaps on the
head tend to be longer than those of adult congeners. Probably reaches ca. 70 mm SL' males may
be brooding at 31.5 mm SL.
'
Distribution. -Singapore, western Indonesia,

Material examined - Eighty-four specimens,
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FIGURE 186. Micrognathus natans. Lizard I. area, Queensland, Australia. Subadult, 45 mm SL, paratype (GCRL 18237).

M icrognathus natans Dawson, 1982

length. Principal ridges of posterior tail rings neither flared clearly laterad nor produced to hooklike points.
Mottled tan with irregular diffuse pale bars on
body; dorsal fin with a median brownish stripe.

Fig. 186

M icrognathus natans Dawson, l 982d:682, figs. 12-13 (Fiji
Is.).

Common name.

Remarks.-Probably fails to exceed 55- 60 mm
SL. The only known male with a developing brood
pouch is 36 mm SL.
Distribution. - Known only from specimens taken in plankton, midwater trawl or surface dipnet
collections from the Philippine Is., the Queensland

Characters. - Rings 14-15 + 27-31 (14 + 2731 in 92%), dorsal-fin rays 16-18, dorsal-fin origin
from middle of last trunk ring to middle of 1st tail
ring, total subdorsal rings 3.75-5.0, pectoral-fin
rays 12-15 (usually 13), HL 6.9- 7.8 in SL, snout
length 2.2-2.5 in HL, snout depth 2.9-4.0 in snout
125

coast of Australia, off New Caledonia and from the
Fiji Is. (Fig. 187). The demersal population may
well occupy depths > 30-40 m.
60°

so·
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Material examined -Sixty-eight specimens, 1345 mm SL, including the holotype (AMS 1.20390012).
160°
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160°

140°

Key to the Subgenera and Indo-Pacific Species and Subspecies of Microphis
1a. Longitudinal opercular ridge usually distinct and complete, lateral and inferior trunk ridges
distinct, tail rings 20-33 . . . . . . . . . . . . . . . . . .
......................................
1b. Longitudinal opercular ridge vestigial or absent, lateral and inferior trunk ridges indistinct, tail
rings 30-39 (subgenus Coelonotus) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

3
2

2a. Trunk rings usually 16 (97%), tail rings 36-39, specimens > 100 mm SL with dark spots on
pectoral-fin base and ocellate spots on side of trunk .. ... .. . ....... .. ......... argulus, p. 130
2b. Trunk rings usually 17 (95%), tail rings 31-34, without dark spots on pectoral-fin base or ocelli
on trunk . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
. .... . ..... .. . .... . . .... leiaspis, p. 132
3a. Opercle with one or more supplemental ridges below the longitudinal ridge (Fig. 188a) . .
3b. Opercle without supplemental ridges below the longitudinal ridge (Fig. 188b) . . . . . . . . . . .

4
13
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M. b. pygmaeus
M. b. brevirostris
M. natans
M. micronotopterus

Genus MICROPHIS Kaup, 1853

mental ridges above and/or below the longitudinal
ridge; pectoral-fin base with or without distinct
ridges; sometimes with supplemental ridges between principal body ridges; dorsal-fin origin on
trunk, the fin-base not elevated; scutella with or
without longitudinal keels; dermal flaps absent.
Trunk rings 15-22, total rings 39-55, dorsal-fin
rays 25-74, total subdorsal rings 5.25-16.5, pectoral-fin rays 15-23, anal-fin rays usually 4, caudal-fin rays 9, HL 4.2-11.7 in SL, snout length
1.4-2.8 in HL, snout depth 2.2-13.7 in snout
length. Brood pouch under trunk; pouch plates vertical to strongly convergent in brooding males;
pouch folds absent. Atlantic Ocean, and from the
east coast of Africa to the Marquesas Is. in the
Indo-Pacific region; marine, estuarine and freshwater. Five subgenera, 18 species, and one subspecies in the Indo-Pacific region. Atlantic populations are represented by two subspecies of M .
brachyurus (M. b. aculeatus in the eastern Atlantic,
M. b. lineatus in the western Atlantic and near the
Pacific terminus of Panama Canal).

M[crop~is Kaup, 1853:234 (type-species by subsequent des1gnat1on of Jordan, 1919: Syngnathus deocata Hamilton
Buchanan, 1822).
C~elonotus Peters, 1855:278 [type-species by original designation: Syngnathus argulus Peters, 18 55 (= S. argus Peters, 1852)].
Hemithylacus Kaup, 1856:61 (type-species by monotypy:
Syngnathus leiaspis Bleeker, 1853).
Belonichthys Peters, 1868: I 08 [type-species by monotypy:
Syngnathus zambezensis Peters, 1855 (= S.fl.uviatilis Peters, 1852)].
Microphis (not of Kaup) Duncker, 1910:26 (in part; typespecies by original designation: Syngnathus brachyurus
Bleeker, 1853).
Doryichthys (not of Kaup) Duncker, 191 0:27 (in part; typespecies by subsequent designation of Duncker, 1912: Syngnathus cuncalus Hamilton Buchanan, 1822).
Oo!tethus Hu_bbs, 1929:3 [type-species by original designation: Dory1chthys lineatus Kaup, 1856 (= Syngnathus
brachyurus Bleeker, 1853)].
Para~elonichthys Fowler, 1943:57 [type-species by original
des1gnat10n: Parabelonichthys kellersi Fowler, 1943 (=
Syngnathus mento Bleeker, 1856)].
Paramicrophi~ Klausewitz, 1955:325 [type-species by original designation: Paramicrophis schmidti Klausewitz 1955
(= Syngnathus cuncalus Hamilton Buchanan, 1822)].
Loph~campus Dawson, l 984f: 166 (type-species by original
designation: Syngnathus retzii Bleeker, 1856; as subgenus
of Microphis).

Remarks. -Juveniles and subadults of some
species occur in oceanic and estuarine collections
but juveniles and adults of all taxa appear to b~
most common in streams, rivers, and other low
salinity habitats. All species of Microphis are to be
expected in the aquarium-fish trade. Thus, development of breeding populations in extralimital
tropical-subtropical estuarine and freshwater habitats should be anticipated.

Diagnosis.-Superior trunk and tail ridges discontinuous, i~ferior trunk ridge ends at anal ring,
lateral trunk ndge confluent with inferior tail ridge
(Fig. 2h). Median dorsal snout ridge low entire·
~perc~e with or without a complete longitudinal
ndge m subadults-adults, with or without supple-

Recent references. -Dawson, 1979b, 1982b,
1984f.
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FIGURE 187. Distributions of selected lndo-Pacific species of the genus Micrognathus.

FIGURE 188.

4a. Snout relatively long and slender, its depth averages 4.3-10.6 in snout length; scutella (Fig.
189a) without keels (subgenus Oostethus) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
........... 5
4b. Snout relatively shorter and deeper, its depth averages 3.5-4.1 in snout length; scutella (Fig.
189b) often with keels (subgenus Lophocampus) . . . . . . . . . . . . . . . . . .
. . . . . . . . . . . . . . . . 10

b

a

FIGURE 189.

5a. Snout length averages 1.6-1.7 in HL, snout depth averages 8.7-10.6 in snout length (M. brachyurus ssp.) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
. . . . . . . . ... ... .
5b. Snout length averages 1.9-2.2 in HL, snout depth averages 4.3-6. 7 in snout length .. . . .... .

6
7

6a. Trunk rings usually 20 (88%), western Indian Ocean .... . .... brachyurus millepunctatus, p. 139
6b. Trunk rings usually 21 (92%), central Indian Ocean to central Pacific Ocean . ... ........ . .
...............
. .. ..... . .... . .... ... ... .... ... ... . brachyurus brachyurus, p. 138
7a.
7b.
8a.
8b.

8
Tail rings 21-26 ... ..... .. .. . ....... ... .. . .. . ...... . .. . . . . . . . .. . ......... ...... ... .
140
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
insularis,
p.
Tail rings 30-33 .. ....... ....... . . . . . . . . . .
Trunk rings modally 20-21 .. . ... ... .. .. .. . . . . . . . .. ... . . . .... . . . . . . . ....... .... .... . 9
Trunk rings modally 18 . .
.............
. . . . . . . . . . . . . . . . pleurostictus, p. 141

9a. Trunk rings modally 20, dorsal-fin rays 33-40, snout depth averages 5.8 in snout length . .. .
................................................

. . . . . . . . . . .. . . . jagorii, p. 140

9b. Trunk rings modally 21, dorsal-fin rays 37-44, snout depth averages 6.7 in snout length ....
.........................

.......................

. .. .. . .. manadensis, p. 141

11
10a. Trunk rings 15-1 7 ... ... ... . . . . .. . . . . ..... .. ...... ... ... . . . . . . . . . .
133
caudocarinatus,
p.
1Ob. Trunk rings 20
. . . ... ...... . . . .. . ..... . ......... .. .. . . .
l la. Dorsal-fin rays 32-42 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12
11 b. Dorsal-fin rays 25-29 . . . . . . . . . . . . . .
. .. ..... . . ...... .. ...... .. brevidorsalis, p. 133
12a. Scutella usually keeled on side of tail, often keeled on dorsum and side of trunk; without ocelli
on trunk . . . . . . . . . . . . . . . . . . . . . . . .
...........
. .. retzii, p. 134
12b. Scutella usually without keels, sometimes keeled on dorsum of 1st-2nd trunk ring; with ocelli
on lateral trunk ridge
................
. . . ocellatus, p. 134
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13a. Subdorsal trunk rings < 4.0, without supplemental body ridges (Fig. 190a) or keeled scutella
(subgenus Microphis) . . . . . . . . . . . . . . . . . . . . .
. ... .. . ......... .. ........ . 14
13b. Subdorsal trunk rings > 5.0, with or without supplemental body ridges (Fig. 190b) and/or keeled
scutella (subgenus Belonichthys) .. . .... . .. ... . ............. . . . ... ... .
17
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190.

23, dorsal-fin rays 60-69, subdorsal rings 12.010.0 + 3.0-4.5 = 14.0-15.75,pectoral-finrays 1520 (usually 17-18), HL 5.6-9.4 in SL, snout length
2.3-2.5 in HL, snout depth 3.2-4.8 in snout length.
Large fish (> ca. 175 mm SL) with one or more
supplemental ridges above lateral trunk ridge, and
with keeled scutella on upper part of side of trunk;
without a supplemental lateral ridge on the distal
half of tail; pouch plates slightly convergent in
brooding males.
Snout with a dark lateral stripe, lower part of
opercle often iridescent silvery, sometimes with diffuse dark spots or ocelli on the lateral trunk ridge.

Remarks. -This is a relatively large pipefish and
may reach 210-220 mm SL; males may be brooding at 137.5 mm SL.
Distribution. - Eastern Africa (Kenya to South
Africa) and Madagascar (Fig. 194). The record of
Sauvage ( 1879a) from Saint Paul I. in the southern
Indian Ocean (38°44'S, 77°30'E) is highly questionable. The majority of examined specimens are
from rivers.
Material examined.-Fifty-four specimens, 71201 mm SL, including one presumptive syntype
(ZMB 6233).

14a. Tail rings 29-33 . . . . . . . . . . . . . . . .
. ... . . .... .. .. ... . . . .. . . . . . . . . .. ... .
14b. Tail rings 24-27 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . .

15
16
15a. HL averages 7.4 in SL, without ocelli on lateral trunk ridge . ... . ....... . . . .. .. deocata, p. 136
15b. HL averages 9.4 in SL, with ocelli on lateral trunk ridge
. . ... . ..... .... cruentus, p. 135
16a. Dorsal-fin rays 29-32 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .. . . . dunckeri, p. 137
16b. Dorsal-fin rays 47-56 . . . . . . . . . . . . . .
. . . . . . . . . . . .. . . .. . .. . _ cuncalus, p. 136
.... . ... . . . . .. ... . ..... . . .... . . 18
17a. Trunk rings 17-20, subdorsal trunk rings 12.0-10.0
17b. Trunk rings 16, subdorsal trunk rings 6.0-5.5 ... . ........ ... . .. . .. ..... spinachioides, p. 129
18a. Tail rings 21-23, snout depth averages 2.9 in snout length . . . ... . ... . .. .. .. . _. _ mento, p. 129
18b. Tail rings 23-26, snout depth averages 4.0 in snout length . . .... . . . . . .. ..... fiuviatilis, p. 128

I 92. Microphis (Belonichthys) mento. Manila, Luzon I., Philippine Is. Adult female, 104.5 mm SL, syntype of
Hemithylacus rocaberti (MNHN A.1701).

FIGURE

Microphis (Belonichthys) mento (Bleeker, 1856)

Fig. 192
Syngnathus mento Bleeker, 1856:75 [Manado (Celebes I.,
Indonesia)].
Hem ithylacus rocaberti Dumeril, 1870:599 [Manilla (Philippine Is.)]; MNHN A.1701 and MNHN 2085 (three
.
syntypes).
Parabelonichthys kellersi Fowler, 1943:58, fig. 7 (Jaro River, Iloilo, Panay I., Philippine Is.); USNM 108466 (holotype).

FIGURE

191. Microphis (Belonichthys) fiuviatilis. Rufiji River, Tanzania. Subadult female, 152 mm SL (NMC 81-193).

Belonichthys sanctipauli Sauvage, 1879a:44, pl. 1, fig. 1
(Saint Paul I.).

Microphis (Belonichthys) fluviatilis (Peters,

1852)

Fig. 191

Syngnathus f[u viatilis Peters, 1852:685 (Tette (Tete), Mozambique).
Syngnathus zambezensis Peters, 1855:278 (incorrectly introduced as replacement name for S. f[uviatilis Peters).

Common name. -Freshwater pipefish (South
Africa).
Characters. - Rings 18-20 (usually 19) + 21128

prove to be best treated as a subspecies of M. fl.uviatilis.
Distribution. -Indonesia (Celebes) and Philippine Is. (Fig. 194). Examined subadults-adults are
from rivers, but one sample of juveniles was taken
in an estuarine anchorage with a surface dipnet.

Material examined. -Sixteen specimens, ca. 57115 mm SL, including two presumptive syntypes
(BMNH 1867.11.28.351, RMNH 7243).

Common name.
Characters. -Rings 17-19 (usually 18-19) +
23- 26, dorsal-fin rays 62-7 4, subdorsal rings 12.011.0 + 3.0-4.75 = 14.75-16.75, pectoral-fin rays
17- 20 (usually 19), HL 5.4-8.2 in SL, snout length
2.4- 2.8 in HL, snout depth 2.2-3.2 in snout length.
With keeled scutella on side and dorsum of trunk,
and sometimes on side and dorsum of tail; usually
with supplemental ridges on upper part of side of
trunk and on side of tail.
Coloration presently unknown, all study material bleached in preservative.
R emarks. -Apparently a relatively small pipefish, probably reaching ca. 150-160 mm SL.
Brooding males are unknown, but the brood pouch
is reasonably well developed in one 108 mm male.
Although regarded here as a species, M. mento may

Microphis (Belonichthys) spinachioides (Duncker,

1915)

Fig. 19 3

Doryichthys spinachioides Duncker, 1915:52 (Kaiserin Augusta River(= Sepik River), New Guinea).

Common name. -Spinach pipefish (Papua New
Guinea).
Characters.-Rings 16 + 26-27, dorsal-fin rays
57-63, subdorsal rings 6.0-5.5 + 5.5-6.5 = 11.012.5, pectoral-fin rays 19-20, HL 5.8-6.2 in SL,
snout length 2.4-2.6 in HL, snout depth 3.1-3.5
in snout length. Adults with a supplemental ridge
above the lateral trunk ridge and on the side of
distal half of tail; pouch plates convergent but separate throughout in the one brooding male examined.
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FIGURE 195. Microphis (Coelonotus) argulus. Taveuni, Fiji Is. Adult female, 113 mm SL (USP uncat.).
Coelonotus argulus biocellatus Mauge, 1978:98 (Indonesia).

tella of most trunk rings; small specimens ( < ca.
90 mm SL) without distinctive markings.

Common name.-Flat-nosed pipefish (Papua
New Guinea).

FIGU RE 193. Microphis (Belonichthys) spinachioides. Sepik River, Papua New Guinea. Juvenile, 75 mm SL (GCRL 19010).

Distribution. -Presently known from ca. 35-100
km upstream from mouth of the Sepik River, Papua New Guinea (Fig. 194).

Head with a dark lateral stripe and a silvery
iridescence on the opercle; trunk with an indication
of an irregular dark stripe above the lateral ridge,
and with dark brown on the dorsum and upper
part of side of the subdorsal rings; distal half of tail
largely dark brown.

Material examined. -Five specimens, 75-ca. 149
mm SL.
Primary type. - The holotype was destroyed during World War II and a neotype has not been designated.

Remarks. - This poorly known pipefish reaches
at least 150 mm SL.

Remarks. - This pipefish exhibits some west to
east clinal variation in frequencies of dorsal-fin rays,
wherein this count is 42-49 in examined Indian
Ocean specimens and 44-59 in other material.
Some preserved specimens appear to have a dorsoventrally depressed snout, hence the common
name. Probably fails to exceed 140-145 mm SL;
males may be brooding at 97 mm SL.

Characters. -Rings 16-17 (usually 16) + 3639, dorsal-fin rays 42-59, subdorsal rings 4.25-3.5
+ 7.5-9.25 = 10.5-13.0, pectoral-fin rays 15-18
(usually 16-17), HL 8.5-11. 7 in SL, snout length
2.3- 2.7 in HL, snout depth 2.5-3.4 in snout length.
Larger fish(> 9 5-100 mm SL) typically with keeled
scutella and a supplemental ridge between the superior trunk ridge and the anterior part of the lateral tail ridge; often with one or more keeled scutella on dorsum of body; trunk not exceptionally
deep in adult females; pouch plates a little convergent in brooding males.
Adults with prominent dark spots on pectoralfin base and underneath the pectoral fin, with ocellate dark spots on the upper and lower lateral scu-

Distribution.-Comoro Is., Mauritius and from
Java eastward to the Marquesas Is. (Fig. 197). Most
available specimens are from freshwater streams
or rivers.
Material examined-Thirty-seven specimens,
61-132 mm SL, including one syntype (ZMB
6232).

! -· .
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M. mento
M. fluviatilis
M. spinachioides

FIGURE 194. Distributions of the species of Microphis (Belonichthys).
Syngnathus argulus Peters, 1855:278 (replacement name
for S. argus Peters, preoccupied).
Syngnathus platyrhynchus Dumeril, 1870:571 [Noukahiva
(Nuku Hiva, Marquesas Is.)].
Coelonotus biocellatus Gunther, 1870: 188 ("?East-Indian
archipelago"); BMNH 1868.11.17.37 (holotype).

Microphis (Coelonotus) argulus (Peters, 1855)

Fig. 195
Syngnathus argus (not of Richardson, 1840) Peters, 1852:
685 (Anjoana I., Comoro Is.).
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FIGURE 196. Microphis (Coelonotus) leiaspis. Top.-Pansipit River, Luzon I., Philippine Is. Subadult, 107 mm SL (GCRL
16948). Bottom.-Pajo River, Catanduanes I., Philippine Is. Adult female, 159.5 mm SL (GCRL 17470).
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scutella; trunk depth of adult females somewhat
greater than that of adult males (depth averages
2.3 in HL versus 3.3 in males); pouch plates a little
convergent in brooding males.
Largely plai_n and without distinctive markings,
scutella sometimes narrowly margined with brown.

Microphis (Coelonotus) leiaspis (Bleeker, 1853)

Fig. 196
Syngnathus leiaspis Bleeker, l 853a:20 [Batavia (Indonesia)].
Syngnathus budi Bleeker, 1856:77 [Manado (Indonesia)];
RMNH 7236 (three presumptive syntypes).
Coelonotus vaillantii Juillerat, 1880: 176 (Madagascar);
MNHN A.2359 (holotype).
Siphostoma yoshi Snyder, 1909:597 (Tanegashima, Japan); USNM 62944 (holotype).

Remarks.-Probably reaches ca. 185-190 mm
SL; males may be brooding at 112.5 mm SL.
Distribution. -Madagascar, Indonesia to Japan
(Honshu I.) and southeastward to New Caledonia
and Fiji (Fig. 197). Mostly taken in streams and
rivers, but juveniles have been taken with dipnets
in estuarine harbors.
Material examined. - Eighty-eight specimens,
80-180 mm SL, including one syntype (RMNH
7252).

Common name. -Barhead pipefish (Japan).
Characters. -Rings 16-18 (usually 17) + 30-34,
dorsal-fin rays 53-63, subdorsal rings 4.5-2.5 +
7.5-9.5 = 10.75-13 .0, pectoral-fin rays 16- 20
(usually 17-19), HL 8.1-10.7 in SL, snout length
2.2-2.6 in HL, snout depth 3.6-4.9 in snout length.
Without supplemental ridges on trunk or keeled
so·
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M icrophis (Lophocampus) brevidorsalis (de Beau-

fort, 1913)

Fig. 198

Doryrhamphus brevidorsalis de Beaufort, I 913: 103 [stream
near Kajeli, Buru (Indonesia)].

Common name.
Characters.-Rings 15-16 (usually 16) + 26-29,
dorsal-fin rays 25-29, subdorsal rings 1.750.75 + 3.75-5.75 = 5.25-7.0, pectoral-finrays 1721 (usually 19-20), HL 7 .0-9 .8 in SL, snout length
2.2-2.7 in HL, snout depth 2.8-4.6 in snout length.
Pouch plates strongly convergent in brooding males,
the opposing plates meeting or closely approximated on the ventral midline of the pouch.

Largely brownish with prominent dark spots or
quadrate blotches between rings along the lateral
trunk ridge.

Remarks. -Probably reaches ca. 120-125 mm
SL; males may be brooding at 61 mm SL.
Distribution. -Indonesia, western Caroline Is.
and southeastward to Fiji (Fig. 202). Typically in
freshwater streams and rivers.
Material examined. -Twenty-four specimens,
27-113 mm SL, including the holotype (ZMA
109.184).

140°

199. Microphis (Lophocampus) caudocarinatus. Tawarin River, Irian Jaya. Juvenile, 67.5 mm SL, holotype (ZMA
112.676).
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Originally described as brownish with dark shading on lower part oftail and caudal fin, the holotype
is now bleached in preservative.

M icrophis (Lophocampus) caudocarinatus (Weber,

197. Distributions of the species of Microphis (Coelonotus).

1908)

Fig. 199

Doryichthys caudocarinatus Weber, 1908:229 (Tawarin
River, northern New Guinea).

R emarks. -Size at maturity and maximum
length are presently unknown.

Common name.
Characters.-Rings 20 + 27, dorsal-fin rays 42,
subdorsal rings 2.0 + 7.5 = 9.5, pectoral-fin rays
18-1 9, HL 6. 9 in SL, snout length 2. 2 in HL, snout
depth 4.1 in snout length.

FIGURE 198. Microphis (Lophocampus) brevidorsalis. Vura River, Guadalcanal I., Solomon Is. Top.-Adult male 72 mm
SL. Bottom. -Adult female, 71 mm SL (CAS-SU 24179).
'
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FIGURE

Distribution. - This pipefish is known only from
the juvenile holotype taken from freshwater in the
Tawarin River, Irian Jaya (Fig. 202) in 1903.

200. Microphis (Lophocampus) ocellatus. Rumbia, Celebes I., Indonesia. Adult female, 95 mm SL (GCRL 16900).
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Microphis (Lophocampus) ocellatus (Duncker,
1910)
Fig. 200
Doryichthys ocel/atus Duncker, 1910:28, pl. fig. a (Ceylon).

Common name. -Ocellated pipefish (Sri Lanka).
Characters.-Rings 15-17 (usually 16) + 27-32,
dorsal-fin rays 37-42, subdorsal rings 1.5-0.25 +
6.5-8.0 = 7. 75-8. 75, pectoral-fin rays 17-19 (usually 17-18), HL 8.4-10.1 in SL, snout length 2. 12.5 in HL, snout depth 3.6-4.8 in snout length.
Pouch plates strongly convergent in brooding males,
the opposing plates usually in contact on ventral
midline of pouch.

Most preserved specimens with small dark spots
between rings along the lateral trunk ridge. The
spots were originally described as ocellate in life.

southeastward to Ponape and the Samoa Is. (Fig.
202). The majority of collections ~re from freshwater streams and rivers, and one 1s from an elevation of 150 m above sea level.

Material examined-One hundred and eightytwo specimens, 43.5-135 mm SL, including three
presumptive syntypes [BMNH 1867 . 11.28.350 (2)
and ZMA 115.996 (1)].

Remarks.-Probably fails to exceed 120-125
mm SL; males may be brooding at 85 mm SL.
Distribution. -Sri Lanka and Indonesia (Fig.
202). Most specimens are from freshwater streams
or rivers.
Material examined - T hirteen specimens, 58.5112 mm SL, including one presumptive syntype
(ZSI F.1007 3/ l ).
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FIGURE 202. Distributions of the species of Microphis (Lophocampus).

FIGURE 201. Microphis (Lophocampus) retzii. Top.-Near Wewak, Papua New Guinea. Adult female, 81.5 mm SL (WAM
P.26724). Bottom.-Viti Levu I., Fiji Is. Adult male, 78 mm SL (GCRL 131 99).

Microphis (Lophocampus) retzii (Bleeker, 1856)
Fig. 201
Syngnathus retzii Bleeker, 1856:76 [Manado (Celebes I.,
Indonesia)].
Microphis caudatus Peters, 1869b:27 6 [Samar I. (Philippine Is.)].
Microphis torrentius Jordan and Seale, 1906:215, fig. 22
(Vaivase River, Samoa); USNM 51725 (holotype).
Doryichthys retzii albadorsum Fowler, 1944: I 6 I , figs. 1011 (New Hebrides); ANSP 7 1351 (holotype).

2.6 in HL, snout depth 3.0-5.0 in snout length.
Pouch plates strongly convergent in brooding males,
the opposing plates meeting or nearly meeting on
the ventral midline of the trunk.
Pale to dark brown, often with a dark lateral
stripe on the head. Dorsum and upper part of side
of trunk sometimes with diffuse dark bars, sometimes with a diffuse dark stripe above the lateral
trunk ridge.

Remarks. - The median caudal-fin rays are elongate in some planktonic juveniles, but the fin is
rounded in adults and most subadults. Probably
reaches 140-145 mm SL; males may be brooding
at 66 mm SL.

Common name.-Ragged-tail pipefish (Papua
New Guinea).
Characters. -Rings 15-17 (usually 16) + 27-31,
dorsal-fin rays 32-42, subdorsal rings 1.5-0.25 +
6.5-9.0 = 7.25-9.5, pectoral-fin rays 16-20 (usually 17-18), HL 7. 1-10.7 in SL, snout length 2.2-

Distribution. -Indonesia, Philippine Is. and
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FIGU RE 203. Microphis (Microphis) cruentus. Dumbea River, New Caledonia. Top.-Brooding male, 128.5 mm SL, paratype
(GCRL 17000). Bottom.-Adult female, 127.5 mm SL, paratype (GCRL 17002).

6.5 in snout length. Pouch plates not convergent
in brooding males.
.
Head usually with a dark lateral stnpe. ~runk
with a broad dark stripe on upper part of side, a
pale stripe on the lateral ridge, with small ocellate
spots between rings, on or j~st below the lateral
ridge, and with tan or browmsh on lower part of
the side.
Remarks.-Probably reaches 160-170 mm SL;
males may be brooding at ca. 100 mm SL.

Microphis (Microphis) cruentus Daws~n and
Fourmanoir, 1981
Fig. 203
M icrophis cruentus Dawson and Fourmanoir, I 981: 114,
figs. 1-2 (Dumbea River, New Caledonia).

Common name.
Characters.-Rings 16- 18 + 30-33, dorsal-fin
rays 31-36 subdorsal rings 1.5-0.25 + 5.75-7.5 =
6.75-8.0, ;ectoral-fin rays 18-20, HL 8.5-10.4 in
SL, snout length 2.0-2.4 in HL, snout depth 4.4135

Distribution. -Apparently endemic to New Caledonia (Fig. 207), wherein it occurs in rivers to
elevations of at least 8 m.

Material examined.- Twenty-eight specimens,
82-155 mm SL, including the holotype (MNHN
1980-1533).

FIGURE 205. Microphis (Microphis) deocata. Phura River, Assam, India. Top.-Adult male, 108 mm SL. Bottom.-Adult
female, 124 mm SL (ZSI uncat.).

FIGURE 204. Microphis (Microphis) cuncalus. Top. -Hoogly River, India. Brooding male, 140 mm SL (ZSI F. l 062). Bottom. Ganges River, India. Adult female, ca. 125 mm SL (ZSI F.1400/ 1).

Microphis (Microphis) cuncalus (Hamilton Buchanan, 1822)
Fig. 204

desh (Fig. 207). Jayaram (1981) gives the range as
"throughout India" but this is evidently a generalization.

Syngnathus cuncalus Hamilton Buchanan, 1822: 12 (estuaries near Calcutta, India).
Paramicrophis schmidti Klausewitz, 1955:325, figs. la-c
(Bombay, India); SMF 3743 (holotype).
Doryichthys chokderi Rahman, 1976:47, figs. 1-3 (Dhaleswari River near Munshiganj (Meghna River system),
Bangladesh).

Material examined-Seven specimens, 108-124
mm SL.
Primary type. -Hamilton Buchanan ( 1822)
failed to designate type material and a neotype has
not been selected.

Remarks.-Probably reaches ca. 140-150 mm
SL; males may be brooding at I 08 mm SL.
Distribution. -Freshwaters of northern India and
Bangladesh (Fig. 207).

Material examined. -Fifty-seven specimens, ca.
89.5-152 mm SL.
Primary type.-Hamilton Buchanan (1822) did
not designate type material and a neotype has not
been selected.

Common name. -Crocodile-tooth pipefish (Sri
Lanka).

Microphis (Microphis) deocata (Hamilton Buchanan, 1822)
Fig. 205

Characters.-Rings 16-18 + 24-27, dorsal-fin
rays 47-56, subdorsal rings 3.5-2.0 + 5.75-7.5 =
8.5-10.25, pectoral-fin rays 16-19 (usually 17-18),
HL 7.3-8.8 in SL, snout length 2.0-2.3 in HL,
snout depth 4.7-7.0 in snout length. Pouch plates
not convergent in brooding males.
Study material without distinctive markings in
preservative. Munro (1955) described this pipefish
as greenish above and dirty white below, with a
silvery opercle, a spotted stripe on the side and a
reddish caudal fin.

Syngnathus deocata Hamilton Buchanan, I 822: 14 (rivers
of northern Bengal and Bihar, India).

FIGURE 206. Microphis (Microphis) dunckeri. Irrawaddy River, Burma. Adult female, 106 mm SL (CAS-SU 39750).

Common name.
Characters. -Rings 15-17 + 29-32, dorsal-fin
rays 35-36, subdorsal rings 2.5-1.75 + 5.0-6.0 =
7.0-8.0, pectoral-fin rays 19-22, HL 7.0-7.9 in
SL, snout length 1.4-2.0 in HL, snout depth 6.87 .6 in snout length. Pouch plates somewhat convergent in brooding males.
Males mainly brownish with a dark lateral stripe
on head. Adult females with distinctive Y-shaped
markings on lower half of side of trunk which are
variously described as red, blue, white or orange
in life.

Remarks. -Probably reaches 170-17 5 mm SL;
males may be brooding at 130 mm SL.
Distribution. -Examined specimens are from
rivers and estuaries oflndia, Sri Lanka and Bangla136

6.25-6.75, pectoral-fin rays 18-20, HL 6.4-7.0 in
SL, snout length 1.9-2.0 in HL, snout depth 6.57.9 in snout length.
Well-preserved specimens with a da~k lateral
stripe on the head and a broad dark stnpe above
the lateral trunk ridge.

M icrophis (Microphis) dunckeri (Prashad and Mukerji, 1929)
Fig. 206
Doryichthys dunckeri Prashad and Mukerji, 1929:222, pl.
I 0, fig. 4 (Namkwang chaung, Kamaing, Myitkyina Dist.,
Upper Burma).

Common name.
Characters. -Rings 16-17 + 25-27, dorsal-fin
rays 29-32, subdorsal rings 2.25-1.5 + 4.5-5.0 =

Remarks. -Although treated here as a species,
study of adequate material may show_ that M.
dunckeri is best regarded as a subspecies of M.
137

deocata. Probably reaches ca. 120-130 mm SL.
Brooding males are not available for study, but the
brood pouch is reasonably well developed in a 96
mm male.
Distribution.-Known only from the upper Ir-
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rawaddy River drainage (Fig. 207), some 15001700 km upstream from Rangoon.

Material examined - Six specimens, ca. 60104.5 mm SL, including the holotype (ZSI
F.11018/1).
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Distribution. -Central and eastern Indian Ocean
(Sri Lanka, southern India, Nicobar Is.) and eastward to Japan (Honshu I.) and the Society Is. (Fig.
209). Juveniles have been taken in harbors and in
offshore plankton and nekton samples. Adults and
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juveniles are most commonly found in estuaries,
freshwater streams and rivers.
Material examined. -About three hundred
specimens, 64.5-206 mm SL, including the lectotype (RMNH 7249).
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207. Distributions of the species of Microphis (Microphis).

FIGU RE

208. Microphis (Oostethus) brachyurus brachyurus. Tutuila I., Samoa. Brooding male, 148 mm SL (GCRL 16106).

Characters. -Rings 20- 22 (usually 21) + 21-24,
dorsal-fin rays 37-47, subdorsal rings 2.0-0.25 +
6.5- 8.75 = 7.5- 9.5, pectoral-fin rays 19-23 (usually 20-21), HL 4.2-5.3 in SL, snout length 1.51.8 in HL, snout depth 7.2-1 1.3 in snout length.
Pouch plates not convergent in brooding males.
Coloration variable; snout often with irregular
dark bars or blotches; body sometimes plain, often
with a diffuse dark stripe above the lateral trunk
ridge. Juveniles may have 3- 4 broad brownish
bands on the tail.

Microphis (Oostethus) brachyurus brachyurus
(Bleeker, 1853)
Fig. 208
Syngnathus brachyurus Bleeker, 1853a: 16 [Java, Sumatra
(Indonesia)].
Syngnathus po/yacanthus Bleeker, 1856:77 [Manado (Celebes, Indonesia)]; RMNH 7246 (two presumptive syntypes).
Doryichthys hasselti Kaup, 1856:57 (in part, unwarranted
substitute name for Syngnathus brachyurus Bleeker).
? Doryichthys pristipeltis Kaup, 1856:58 (loc. unknown).
Doryichthys auronitens Kaup, 1856:59 [Macassar (Indonesia)]; RMNH 3850 (holotype).
Microphis bleekeri Day, 1865:265, fig. [river at Cochin
(India)].
Microphis jouani Dumeril, 1870:592 (New Caledonia);
MNHN 1519 (holotype).
Doryichthys philippinus Fowler, 1918: 13, fig. 6 (Philippine
Is.); ANSP 47485 (holotype).

Remarks. - The caudal fin is sometimes greatly
enlarged in oceanic juveniles of M. brachyurus ssp.
as well as in some of the other species in this subgenus (e.g. M. jagoriz). Probably reaches ca. 210220 mm SL; males may be brooding at 120 mm
SL.

Common name. - Short-tailed pipefish (Sri Lanka).
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FIG U RE

209. Distributions of the Indo-Pacific subspecies of Microphis brachyurus.

FIG URE 2 IO. Microphis (Oostethus) brachyurus millepunctatus. Sodwana Bay, South Africa. Brooding male, 108 mm SL
(RUSI 3843).

M icrophis (Oostethus) brachyurus millepunctatus
(Kaup, 1856)
Fig. 2 10

upper part of side of trunk, sometimes with similar
spots on venter of tail. Juveniles often with 3-4
broad brownish bands on the tail.

Doryichthys mi/lepunctatus Kaup, 1856:60 [Isle of Bourbon (Reunion I.), Madagascar].

Remarks. -Probably approaches 170-180 mm
SL; males may be brooding at 108 mm SL.

Common name. -Shorttail pipefish (South Africa).

Distribution. - Western Indian Ocean including
the east coast of Africa (Kenya to Durban), Madagascar, Mauritius and Reunion I. (i::ig. 209). ~xamined specimens are from estuanes, brackish
ponds and freshwater streams.

Characters. -Rings 19-22 (usually 20) + 20-22,
dorsal-fin rays 40- 45, subdorsal rings 2.5-0. 75 +
6.25-8.0 = 8.5-10.0, pectoral-fin rays 19-22 (usually 19-20), HL 4.3-5.2 in SL, snout length 1.51.8 in HL, snout depth 7.2-9.3 in snout length.
Pouch plates not convergent in brooding males.
Often with white spots (ca. 11-12 per ring) on

Material examined. -Forty-five specimens,
64.5-153.5 mm SL, including the neotype (MNHN
01- 11).
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170-175 mm SL and males may be brooding at
121.5 mm SL.
Distribution. -Known only from fresh or brackish waters of the Philippine Is. (Fig. 215).

FIGU RE

211 . Microphis (Oostethus) insularis. South Andaman I. Adult female, 119 mm SL (GCRL 16263).

Microphis (Oostethus) insularis (Hora, 1925)
Fig. 211

Usually with a dark lateral stripe on the head,
lateral trunk and tail ridges often pale, and most
fish with small dark spots or blotches along the
lateral ridge between the trunk rings.

Doryichthys insularis Hora in Annandale and Hora, 1925:
38, pl. 2, fig. I (stream at Birchgunge, South Andaman
1.).

Remarks. -Probably fails to exceed 160 mm SL;
males may be brooding at ca. 100 mm SL.

Common name.

Distribution. -Apparently endemic to the Andaman Is. (Fig. 215), wherein this pipefish is widely
distributed in streams and rivers.

Characters. -Rings 17-19 (usually 18) + 30-33,
dorsal-fin rays 32-38, subdorsal rings 1.75-0.5 +
5.5-7.5 = 6.75-8.0, pectoral-fin rays 17-19 (usually 18-19), HL 8.2-10.0 in SL, snout length 2.02.3 in HL, snout depth 4.1-5.5 in snout length.
Pouch plates not convergent in brooding males.

Material examined-Seventy-seven specimens,
61.5-149.5 mm SL, including five presumptive
syntypes (ZSI F.10705/1).
F IGU RE

2 13. Microphis (Oostethus) manadensis. Solomon Is. Adult female, 130.5 mm SL (BMNH 1981.11.3.1).

M icrophis (Oostethus) manadensis (Bleeker,
1856)
Fig. 213
Syngnathus manadensis Bleeker, 1856:78 [Manado (Celebes I., Indonesia)].
Doryichthys bernsteini Bleeker, 1867:397, pl. 21 [Halmahera (Indonesia)]; RMNH 7245 (holotype).
Doryichthys stictorhynchus Ogilby, 1912:34 (Moreton Bay,
Queensland, Australia); QM 1552 (holotype).

F1GURE

Mate rial examined. - Eighty-eight specimens,
47.5-166.5 mm SL, including the holotype (ZMB
6647).

212. Microphis (Oostethus)jagorii. Lake Taal, Luzon I., Philippine Is. Adult female, 123.5 mm SL (GCRL 20428).

Microphis (Oostethus) jagorii Peters, 1869
Fig. 212

Pouch plates are somewhat convergent in brooding
males.
Present material largely faded in preservative,
but some subadult- adult specimens retain irregular
dark bars on the side of the snout and a dark stripe
above the lateral trunk ridge. Juveniles (ca. 50 mm
SL) may have 3 broad dark bands on the tail.

M icrophis jagorii Peters, l 869b:280 [Samar I. (Philippine
Is.)].

Common name.
Characters. -Rings 18-21 (usually 19-20) +
23-26, dorsal-fin rays 33-40, subdorsal rings 3.01.5 + 4.75-6.75 = 7.0-9.25, pectoral-fin rays 1822 (usually 19-21), HL 5.8-8.0 in SL, snout length
1.9- 2.3 in HL, snout depth 4. 1-7.4 in snout length.

Remarks. -Although here regarded as a separate
species, further studies of Philippine populations
may show that M. jagorii is best treated as a subspecies of M. manadensis. Probably reaches ca.
140

Common name. -Short-tailed pipefish (Australia).
Characters. -Rings 20-22 (usually 21) + 24-26,
dorsal-fin rays 37-44, subdorsal rings 3.25-2.0 +
6.0-7.25 = 8.25-10.25, pectoral-fin rays 18-21
(usually 19-20), HL 6.0-7.3 in SL, snout length
1.8-2.0 in HL, snout depth 5.4-8.4 in snout length.
Pouch plates sometimes slightly convergent in
brooding males.
Usually with a dark lateral stripe on head, and
a broad dark stripe above the lateral trunk ridge
which is impinged on above by 5-6 pale blotches.
Juveniles may have 3-4 broad brownish bands on
the tail.

Distribution.-Indonesia, Taiwan, Palau Is., New
Guinea, Australia (Queensland) and the Solomon
Is. (Fig. 215). Australian occurrence of this pipefish, based solely on the holotype of Doryichthys
stictorhynchus, requires verification by additional
collections. Most specimens are from streams or
rivers, some as far as 30 km upstream from the
mouth.
Material examined-Twenty-two specimens,
60-192.5 mm SL, including five syntypes [BMNH
1867.11.28.357 (1) and RMNH 7248 (4)].
Microphis (Oostethus) pleurostictus Peters, 1869
Fig. 214
M icrophis pleurostictus Peters, I 869b:278 [Batu (Bato)
Lake and Yassot Creek, Luzon I., Philippine Is.].

Common name.
Characters.-Rings 17-18 + 21-24, dorsal-fin
rays 28-36, subdorsal rings 2.25-1.25 + 4.755.5 = 6.25-7.5, pectoral-fin rays 18- 21 (usually
18-19), HL 4.9-6.6 in SL, snout length 1.9-2.2 in
HL, snout depth 3.8- 4.8 in snout length. Brood-

R emarks. - Probably reaches ca. 200 mm SL;
males may be brooding at 15 3 mm SL.
141

6.25-10.25, pectoral-fin rays 8-13, anal-fin rays
2-3, caudal-fin rays 8. Brood pouch under tail,
pouch plates and folds present, everted P?uch-closure (Fig. 3a). Eastern and western Atlantic Oce~n,
Indian Ocean, and western and central Pacific

Ocean; marine. Four species; two in the Indo-Pacific region.

Remarks. - The snout ridge is essentially entire
in early juveniles ( < ca. 20 mm SL).
Recent references. -Dawson, 1982a, 1983b.

Key to the Indo-Pacific Species of Minyichthys
la. Pectoral-fin rays 8-10; snout short, its depth averages 1.5 in _snout length ..
1b. Pectoral-fin rays 12-13; snout longer, its depth averages 2.4 m snout length

brachyrhinus, p. 143
. . myersi, p. 143

2 I 4. Microphis (Oostethus) pleurostictus. Yassot Creek, Luzon I., Philippine Is. Adult female, I I 2 mm SL, presumptive
syntype (ZMB 6633).

FIGU RE

pouch plates somewhat convergent m the one
brooding male examined.
Study material faded in preservative. Some specimens retain traces of vertically elongate dark
blotches, located between rings, along the lateral
trunk ridge.

ably reaches ca. 140-150 mm SL; males may be
brooding at ca. 90 mm SL.

Distribution. -Apparently endemic to the Philippine Is. (Fig. 215) and presently known from the
type material taken from Lake Bato and Yassot
Creek, Luzon I.

Remarks.-Although here treated as a species,
M. pleurostictus may eventually prove to be best
regarded as a subspecies of M. manadensis. Prob-

Material examined. -Thirteen presumptive
syntypes, 49-112 mm SL, including ZMB 6633
(5), BMNH 1868. 7 .10.1 (5) and MNHN 6036 (3).
2 J 6. Minyichthys brachyrhinus. Off Oahu I., Hawaiian Is. Planktonic juvenile or subadult, 30.5 mm SL, holotype
(USNM 118082).

F IGURE

M inyichthys brachyrhinus (Herald, 19 5 3)
Fig. 216
Micrognathus (Micrognathus) brachyrhinus Herald, 1953:
262, fig. 39f (off Oahu I., Hawaiian Is.).

•

*
•
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M. jagorii
M. insularis
M. manadensis
M. pleurostictus

2 I 5. Distributions of selected species of Microphis (Oostethus).

Genus MINYICHTHYS Herald and Randall,
1972

a higher posterior portion which is confluent, behind, with the anterior continuations of the supraorbital ridges; longitudinal opercular ridge low,
crosses half or more of opercle; other head ridges
distinct but not clearly elevated; pectoral-fin base
without distinct ridges; principal body ridges distinct, sometimes elevated and flared laterad on posterior tail rings; dorsal-fin origin on trunk, the finbase not elevated; scutella not keeled; often with
minute dermal flaps. Trunk rings 17-21, total rings
52-62, dorsal-fin rays 21-33, total subdorsal rings

Minyichthys Herald and Randall, 1972:37 (type-species by
original designation: M icrognathus brachyrhinus Herald,
1953; as subgenus of Micrognathus Duncker).

Diagnosis. -Superior trunk and tail ridges discontinuous, inferior trunk ridge ends at anal ring,
lateral trunk ridge confluent with inferior tail ridge
(Fig. 2h). Median dorsal snout ridge with one or
more semi-isolated dorsal projections in front, with
142

Distribution. -Indian Ocean (off Sumatra), and
from the Philippine Is., Fiji, Kure I. and Hawaii
in the Pacific Ocean (Fig. 218). The only known
demersal specimen (a mature male) was dredged
in 72-90 m off Kure I. (27°58'54''N, l 77°55'42"W).
Material examined-Ten specimens, ca. 12.546 mm SL, including the holotype (USNM
118082).
Recent reference. - Fritzsche, 197 5.

Common name.
Characters.-Rings 18-20 + 36-40, dorsal-fin
rays 21-26, subdorsal rings 2.0-0.5 + 5.5-7.75 =
7.25-8.5, pectoral-fin rays 8-10 (usually 9-10), HL
8.4-8.9 in SL, snout length 3.2-3.5 in HL, snout
depth 1.3-1.6 in snout length.
Study material faded in preservative; life coloration unknown.
Remarks. - This is a poorly known species, of
which the holotype and 8 of the other 9 known
specimens are from plankton samples. The holotype was taken in 0-137.2 mover a depth of910.6
m, and 7 other planktonic fish are fro~ depths of
0- 200 mover 1565-517 5 m. These specimens may
represent more than one species, but this cannot
be determined until reasonable numbers of adults
are available for study. This pipefish probably fails
to exceed 60-65 mm SL; males may mature at ca.
46 mm SL.

Minyichthys myersi (Herald and Randall, 1972)
Fig. 217
Micrognathus (Minyichthys) myersi Herald and Randall,
1972:137, figs. 5-6 (Cocos I., Guam).

Common name.
Characters.-Rings 17-19(usually 18) + 36-42,
dorsal-fin rays 25-33, subdorsal rings 2. 751.75 + 4.75-7.75 = 7.0-10.25, pectoral-fin rays
12-13 (usually 13), HL 7 .0-8.5 in SL, snout length
2.3-3.2 in HL, snout depth 1.7-3.0 in snout length.
Ridges of distal tail rings flared somewhat laterad,
143

Genus MITOTICHTHYS Whitley, 1948
Mitotichthys Whitley, l 948b:75 (type-species by original designation: Syngnathus tuckeri Scott, 1942).

Diagnosis.-Superior trunk and tail ridges discontinuous, the trunk ridge sometimes arched a
little dorsad on subdorsal rings; lateral trunk ridge
straight, ends near anal ring; inferior trunk and tail
ridges continuous (Fig. 2f). Median dorsal snout
ridge low, entire; longitudinal opercular ridge vestigial or absent in subadults-adults; other head
ridges low to obsolete; pectoral-fin base without
distinct ridges; principal body ridges entire, low on
trunk, a little elevated on distal half or more of
tail·, trunk depth of adult females somewhat greater
.
than that of adult males; dorsum of trunk a httle
convex in adults, sloped upward on subdorsal rings;
dorsal-fin origin on trunk, the anterior half or more
of fin-base a little elevated; scutella not keeled;
217. Minyichthys myersi. Top.-Sombrero I., Batangas Province, Philippine Is. Adult male, 43.5 mm SL (GCRL
16944). Bottom.-Bugabag I., Papua New Guinea. Brooding male, 48.5 mm SL (USNM 263246).

the few available specimens appear to be conspecific. Probably fails to exceed 60-65 mm SL; males
may be brooding at ca. 40 mm SL.

Distribution. -Indian Ocean (Cargados Carajos
or St. Brandon Shoals), and from the Philippine
Is., Indonesia (Ambon), northern Papua New
Guinea and the Mariana Is. (Guam) in the Pacific
Ocean (Fig. 218). Known specimens are from
SCUBA assisted collections over coral and rubble
in depths of 6-35 m.

Remarks. -Present materials show considerable
variation in frequencies of dorsal-fin rays, with the
highest values (30- 33) occurring in specimens from
Cargados Carajos Shoals and Guam. Nevertheless,

60°

so•

Remarks. - The diagnosis is largely based on M.
semistriatus and M. tuckeri. Two of the four species
treated here are provisionally referred to Mitotichthys, pending examination of additional material.
One of these (M. meraculus) is only known from
two adult females, the other (M. mollisom) is known
only from the original description of the presumably immature holotype (now lost or destroyed).
Recent reference. -Dawson, 1984e.

Key to the Species of Mitotichthys

F1GU RE

and with hook-like posterior angles in large specimens (> ca. 40 mm SL).
Pale to brownish; most examples (including the
holotype) with 6-7 narrow dark bars on the opercle
and with indications of similar bars on the body.
Some pale fish have only a few irregular dark
blotches or spots on the head and anterior trunk
nngs.

without dermal flaps. Trunk rings 19-23, total rings
54-70, dorsal-fin rays 25-40, total subdorsal rings
7.0-12.75, pectoral-fin rays 10-18, anal-fin rays
2- 4 , caudal-fin rays 10 ' HL 6.4-7.9 in SL, snout
length 1.6-2.1 in HL, snout depth 4.6-10.9 in snout
length. Brood pouch under tail, pouch plates vestigial or absent, pouch folds present, everted pouchclosure (Fig. 3a). An endemic Australian genus;
marine and estuarine. Four species.

2
l a. Pectoral-fin rays 10-14 .. ... . .... . .. . . . . . . . .... . . .. . . . ..... . . . . . . . . . . . . . . . . 146
1b. Pectoral-fin rays 18 . . . .... .. . . . ... . . . .. . . . . ... . . . . . . . .. . . . . . . . . . . . .. . . . . . mollisoni, p.

. . .. . . . . .. .. . . . ... ... ... . ... . . .. . . . . • • • • . • • • • • ·
········· 3
2a. Tail rings 40-50 . . . .
2b. Tail rings 34-35 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .. . . meraculus, p. 145
. ... tuckeri, p. 147
3a. Tail rings 40-42, subdorsal trunk rings 10.0-8.5 . . . . . . . . . . . . . . . . . . . .
3b. Tail rings 46-50, subdorsal trunk rings 4.0-2.75 . . . .. .. .. .. . . . . ... . . . . . . .. semistriatus, p. 146

Material examined-Twelve specimens, 27.558 mm SL, including the holotype (CAS 13918).

1so•

100•

1so·

1so•
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2 19. Mitotichthys meraculus. East Flinders Bay, Western Australia. Adult female, 184.5 mm SL (WAM P.25598).

0

in SL, snout length 1.9 in HL, snout depth 4.8 in
snout length.
Ground color of a somewhat faded adult female
is light brown, and the head, dorsum and venter
of the body and much of the side of the tail lack
persistent markings. The scutella of each trunk ring
bear small, dark-margined, pale spots, and each
ring has a median vertical series of two additional
ocelli above the lateral ridge and one below. The
lower median ocelli are modified to form elongate

M itotichthys meraculus (Whitley, 1948) Fig. 219
Histiogamphelus meraculus Whitley, l 948a:27 l (City
Beach, near Perth, Western Australia).

O M. myersi
• M. brachyrhinus

FIGURE

218. Distributions of the Indo-Pacific species of the genus Minyichthys.
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Common name. -Western crested pipefish
(Australia).
Characters.-Rings 20 + 34-35, dorsal-fin rays
25, subdorsal rings 4.0-3.75 + 3.25-3.5 = 7.07.5, pectoral-fin rays 13, anal-fin rays 3, HL 7.9
145

pale bars on the anterior 2-3 trunk rings, and some
ocelli are present on the side of the anterior 3-4
tail rings. The two median caudal-fin rays are brown
to their tips, and the otherwise brownish fin is margined above and below by a rather broad pale band.

Remarks. - This pipefish differs from M. tuckeri
and M. semistriatus in having the snout somewhat
compressed laterally, the median dorsal snout ridge
extending somewhat past the middle of the inter-

orbital, and in having the pectoral-fin base protruding a little laterad. Probably reaches ca. 230240 mm SL; males are presently unknown.

Distribution. -Known from Flinders Bay and
Perth, Western Australia (Fig. 223).
Material examined.- Two specimens, ca. 184.5222 mm SL, including the holotype (WAM
P.1215).

FIGURE 220. Mitotichthys mollisoni. Bivouac Bay, Tasmania. Presumptive subadult, 159.2 mm SL, holotype. Drawn from
original figure of Scott ( 19 5 5).

Mitotichthys mollisoni (Scott, 1955)

Fig. 220

number of dorsal-fin rays (28 versus 36-40 in M.
semistriatus) and the presence of 18 rather than
12-14 pectoral-fin rays. Status and relationships
are presently uncertain but, pending collection of
additional material, this species is provisionally referred to Mitotichthys, due to its similarity with M.
semistriatus.

Syngnathus mollisoni Scott, 1955: 131 , fig. 2 (Bivouac Bay,
Tasman Peninsula, Tasmania).

Common name.-Mollison's pipefish (Australia).
Characters. -Rings 20 + 44, dorsal-fin rays 28,
subdorsal rings 2.75 + 7, pectoral-fin rays 18, HL
6.4 in SL, snout length 1.6 in HL, snout depth 6.5
in snout length.
Brownish, without distinctive markings, except
for a dark-margined pale stripe along side of snout
and opercle.

Mitotichthys semistriatus (Kaup, 1856) Fig. 221
Leptonotus semistriatus Kaup, 1853:233 (nomen nudum).
Leptonotus semistriatus Kaup, 1856:48 (Joe. unknown).
Syngnathus verreauxianus Dumeril, 1870:573 (Tasmania); MNHN 6111 (holotype).
Syngnathus semifasciatus. Gtinther, 1870:162 (n. comb.,
emendation).
Leptonotus tristriatus Fowler, 1922:444, fig. I ["Fiji" (prob.
Victoria, Australia)].

Remarks. - This species was described from a
single female or immature male fish (159.2 mm
SL) which was entangled in a handline fished in
45.7 m (Fig. 223). The holotype was reported as
missing by Green (1974), it has not since been
located, and all information is based on the original
description.
The holotype was described as having 6 caudalfin rays. This is an atypical number in pipefishes,
and suggests that the caudal fin was regenerated
and that typical specimens may be expected to have
10 caudal rays and a few more than 44 tail rings.
In general morphology, this species appears most
similar to M. semistriatus with which it shares the
pale lateral stripe on the head. The numbers of
trunk rings and subdorsal rings overlap, proportional values treated here overlap or agree closely
in these species, and the described number of tail
rings is only two fewer than the minimum recorded
for M . semistriatus. Principal differences lie in the

Common name. -Half-banded pipefish (Australia).

Characters. -Rings 19-20 + 46-50, dorsal-fin
rays 36-40, subdorsal rings 4.0-2.75 + 6.25-7.5 =
9.25- 10.75, pectoral-fin rays 12-14 (usually 13),
anal-fin rays 2-3, HL 6.6-7.3 in SL, snout length
1. 6-1. 9 in HL, snout depth 6. 1-10. 9 in snout
length.
This is a strikingly marked species wherein adult
males and females differ in coloration. In both sexes,
the dorsum of the head and predorsal region of the
trunk is pale to tan with an irregular median dark
brown stripe from area above the nares to the dorsal fin, where it divides to continue, bilaterally,
along or around the fin-base. The side of the head
has a broad brown stripe from near rear of gape
146

FIGURE 221. Mitotichthys semistriatus. Top. -Portsea, Victoria, Australia. Adult female, 17 5 mm SL (AMS I.19921-007).
Bottom.-Port Phillip Bay, Victoria. Brooding male, 145.5 mm SL (GCRL 17357).

(Fig. 223). Examined specimens are reported from
eelgrass (Zostera sp.) and to depths of 3 m.

to rear of opercle, a dark-margined pale stripe below, and the lower part of the head shades from
tan to pale ventrad.
Adult males have a pale stripe on the pectoralfin base, the upper half of the side of the trunk is
dark brown with a few minute, dark-margined,
ocelli, and the lower half of the trunk is pale or
tan. The lateral trunk and tail ridges are marked
with a series of pale oval blotches and there are a
few indistinct ocelli on the side of the tail. In some
fish, the pale coloration along the inferior ridge
expands to form a broad pale stripe along the upper
portion of the brood pouch, and the principal ridges
are pale on the anterior half or more of the tail.
Mature females have several irregular rows of
dark-margined pale spots in the dark stripe above
the lateral trunk ridge, a narrow brown bar on the
lower part of the side of each trunk ring, and the
lateral trunk and tail ridges are sometimes pale.

Material examined.- Thirty-five specimens, 88231 mm SL, including the holotype (BMNH
1980.9. 11. 1).

Mitotichthys tuckeri (Scott, 1942)

Fig. 222

Syngnathus tuckeri Scott, 1942: 17, pl. 5, figs. 1-3 (Bridport, Tasmania).

Common name. - Tucker's pipefish (Australia).
Characters.-Rings 21-23 + 40-42, dorsal-fin
rays35-38,subdorsalrings 10.0-7.5 + 1.5-3.25 =
10.0-12.75, pectoral-fin rays 10-12 (usually 11),
anal-fin rays 2-3, HL 6.5-7 .9 in SL, snout length
1.8-2.1 in HL, snout depth 4.6-7 .2 in snout length.
Generally tan, without distinctive markings.
Head and body darkest on dorsum and upper part
of side, irregularly shaded with microchromatophores.
Remarks. -Probably fails to exceed 200 mm SL;
males may be brooding at 121.5 mm SL.

Remarks.-Much of the above described coloration may fade in preservative, but evidence of
the dark-margined pale stripe on the snout usually
persists. The smallest examined brooding male is
139.5 mm SL, whereas the maximum recorded
size is 267 .5 mm SL (Scott, 1963).
Distribution. - Known from Westernport Bay
and Port Phillip Bay, Victoria and from Tasmania

Distribution. - This pipefish, poorly represented
147
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223. Distributions of the species of the genus Mitotichthys.

ichthys (with pectoral fins) have been treated as
separate genera, but I have recently found that
pouch-larvae of N. efegans and N. subosseus have
pectoral fins. On the assumption that larvae (and
probably planktonic young) of N. weberi also have
pectoral fins, Mannarichthys is treated here as a

subgenus of Nannocampus. The lateral trunk ridge
is deflected somewhat ventrad in N. pictus and N.
efegans. Rings are indistinct and sometimes difficult to count in all species.
Recent references. -Dawson, 1977b, 1979c.

Key to the Subgenera and Species of Nannocampus
la. Pectoral fins absent in subadults-adults (subgenus Nannocampus) . . . . . . . . . . . . .
........ 2
l b. Pectoral fins present in subadults-adults (subgenus Mannarichthys) ... ... .. . . .... . .pictus, p. 149
222. Mitotichthys tuckeri. Swansea, Tasmania. Top.-Adult female 150.5 mm SL. Bottom - Brooding male 132
mm SL (GCRL 17037).
'
.
'
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in collections, is known from Twofold Bay, New
South Wales, and from Low Head and Bridport
southeastward to Swansea in Tasmania (Fig. 223).
Available records indicate occurrence in seine
and trawl samples to depths of9. 1- 18.3 m. Lives
among kelp, occasionally among floating Sargassum sp. (Last et al., 1983).

ventrad (Figs. 2b--c). Median dorsal snout ridge
entire, low to distinctly elevated above dorsal rim
of orbit, confluent with supraorbital ridges; opercular
and other head ridges vestigial or obsolete·'
. .
pnnc1pal body ridges entire, indistinct; dorsal-fin
origin from anterior margin of penultimate trunk
ring to posterior fourth of 1st tail ring, the fin-base
not elevated; scutella not keeled; without dermal
flaps. Trunk rings 12-15, total rings 47- 56, dorsalfin rays 14-24, total subdorsal rings 3.0- 6.25, pectoral fins present or absent in subadults-adults, anal
fin absent, caudal-fin rays 10, HL 9.9-15.1 in SL,
snout length 2.7-4.1 in HL, snout depth 1.0-2.0
in snout length. Brood pouch under tail, pouch
plates and folds present, everted or semi pouchclosure (Figs. 3a-b). Eastern Africa to Indonesia
and Australia; marine. Four species in two subgenera.

Material examined-Eleven specimens, 86- 159
mm SL, including the holotype (QVM 197 1/5/28).

Genus NANNOCAMPUS Gunther, 1870
Nannocampus Gi.inther, 1870: 178 (type-species by original
designation: Nannocampus subosseus Gi.inther, 1870).
Mannaric~thys Dawson, l 977b:606 (type-species by original
des1gnat10n: Ichthyocampus pictus Duncker, 19 15).

Diagnosis. - Superior and inferior trunk ridges
continuous with their respective tail ridges; lateral
trunk ridge ends near anal ring, straight or deflected

Remarks. -Heretofore, Nannocampus (without
pectoral fins in subadults-adults) and Mannar-
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2a. Dorsal-fin rays 14-18, total rings 47-50, lateral trunk ridge straight . . . . . . . . . . . . . . . . . . . . . . . 3
2b. Dorsal-fin rays 21-24, total rings 53-56, lateral trunk ridge deflected somewhat ventrad ... ..
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . elegans, p. 150
3a. Median dorsal snout ridge high, somewhat convex, elevated to or above dorsal rim of orbit; tail
rings 34-36 ... . .......... .. ..... .. ... .. . ......... .. ... ....... .. ... . .... subosseus, p. 151
3b. Median dorsal snout ridge lower, usually somewhat concave, seldom elevated to or above dorsal
rim of orbit; tail rings 32-33 . .... . ..... . ... . .... .... .... . . ...... ...... . .. .. . weberi, p. 151

Nannocampus (Mannarichthys) pictus (Duncker,

19 15)

Fig. 224

Ichthyocampus pictus Duncker, 1915:95 (W Ceylon, Gulf
ofMannar).
Campichthys tryoni lindemanensis Whitley, l 948b:78
(Lindeman I., Queensland, Australia); AMS IA.6 134
(holotype).

Common name. -Reef pipefish (South Africa).
Characters. -Rings 13-14 + 34-41 , dorsal-fin
rays 18-22, subdorsal rings 1.25--0.0 + 3.5- 5.5 =
4.25-5.75, pectoral-fin rays 5- 7 (usually 6), HL
10.2-14.2 in SL, snout length 2.7- 3.3 in HL, snout

depth 1.4-2.0 in snout length. Lateral trunk ridge
somewhat deflected on posterior 2-3 trunk rings.
Tan to dark brown, usually with narrow pale
streaks or small pale spots on head and body; tip
of snout often pale.
Remarks. - Specimens from the western Indian
Ocean (eastern Africa to Mauritius) have fewer tail
rings than those from India, Sri Lanka and Australia (34-36 versus 37-41). This is a small pipefish
which probably fails to exceed 95-100 mm SL;
males may be brooding at 54 mm SL.
Distribution. - Indian Ocean (eastern Africa to

149

Distribution. -Eastern Africa, from Great Fish
Point, South Africa to Inhaca, Mozambique (Fig.
228). Recorded from tidepool and shallow reef
habitats.

Material examined-Twenty-eight specimens,
29.5-113.5.
Primary type. -Holotype (RUSI 156).

FIGURE 224. Nannocampus (Mannarichthys) pictus. Kewarra Beach, Queensland, Australia. Adult male, 57.5 mm SL (AMS
1.20752-028).

Sri Lanka) and from Queensland, Australia (Fig.
228). Known from algal beds, reef and coral habitats to depths of 9.1 m.

Material examined-Forty-two specimens, 4091 mm SL, including the holotype (BMNH
1892.5.28.3).

FIGURE 226. Nannocampus (Nannocampus) subosseus. Western Australia. Top.-Rottnest I. Presumptive female, 77.5 mm
SL (WAM P.25758-003). Bottom.-Jurien Bay. Brooding male, 87 mm SL (GCRL 21233).

area south to Rottnest I. and from near Point
Dempster (32°38'S, 125°52'E) in Western Australia
(Fig. 228). One specimen was taken from a rockpool, others have been taken in depths of 3-8 m.

Nannocampus (Nannocampus) subosseus Gtinther,

1870

Fig. 226

Nannocampus subosseus Giinther, I 870: 178 [Freycinet's
Harbour (Western Australia)].

FIGURE 225. Nannocampus (Nannocampus) elegans. Great Fish Point, South Africa. Adult male, 101 mm SL (GCRL I 5963).

Nannocampus (Nannocampus) elegans Smith,

Common name.-Elegant pipefish (South Africa).

3.9 in HL, snout depth 1.1-1.8 in snout length.
Dorsal margin of snout low in lateral profile, somewhat concave; lateral trunk ridge a little deflected
on posterior 2-3 trunk rings.
Tan to brown; head and body largely plain, or
irregularly streaked with fine dark lines and blotches.

Characters. - Rings 12-14 + 40- 42, dorsal-fin
rays 21-24, subdorsal rings 2.0-1.25 + 3.5-4.5 =
5.25-6. 25, HL 10.5-15.1 in SL, snout length 3.0-

Remarks. - Brood-pouch young with pectoral
fins. Probably reaches 115-120 mm SL; males may
be brooding at 93.5 mm SL.

1961

Fig. 225

Nannocampus elegans Smith, 196 I :5 I 6, fig. 355a (Xora
River northward, southeastern Africa).
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Material examined.-Ten specimens, 59-90.5
mm SL, including the holotype (BMNH
1868.12.27 .57).

Common name.-Bony-headed pipefish (Australia).
Characters. -Rings 15 + 34-36, dorsal-fin rays
14-18, dorsal-fin origin from middle of last trunk
ring to posterior fourth of 1st tail ring, total subdorsal rings 3.0-4.25, HL 11.3- 13.2 in S1:-,, snout
length 3.7- 4.1 in HL, snout depth 1.0-1.2 m snout
length. Dorsal margin of snout high in lateral profile, somewhat convex; lateral trunk ridge not deflected posteriad.
.
Largely brown to dark brown; side and venter
of snout with a broad pale to white bar; dorsum
of head often pale; body with ca. 6 diffuse darkmargined bars (ca. half ring wide) crossing side and
dorsum.
Remarks. -A poorly known pipefish which
probably fails to exceed ca. 110-120 mm SL; males
may be brooding at 87 mm SL.
Distribution. - Known only from the Shark Bay

Nannocampus (Nannocampus) weberi Duncker,

1915

Fig. 22 7

Nannocampus weberi Duncker, 1915:99 [Male Kuba Bay,
Sumba I. (Indonesia)].

Common name.
Characters. -Rings 15 + 32-33, dorsal-fin rays
17-18, subdorsal rings 0.5-0.25 + 3.75- 4.5 =
4.25-4.75, HL 9.9-11.0 in SL, snout length 3.13.6 in HL, snout depth 1.4-1.6 in snout length.
Dorsal margin of snout low in lateral profile, somewhat concave; lateral trunk ridge not deflected posteriad.
Pale to dark brown; head with narrow brown
streaks; trunk with some brownish streaks and with
indistinct pairs of brownish spots below the lateral
151

FIGURE 227. Nannoca"!pus (Nannocampus) weberi. Sanur Beach, Bali, Indonesia. Adult female, 57.5 mm SL (GCRL 21424)·
dorsal fin depressed dunng preservation.
'

seus. Probabl):' fails to reach 100 mm SL; males
may be broodmg at 52 mm SL.

trunk ridge. Sometimes with ca. 8 diffuse pale bars
crossing the dorsum and upper part of side in dark
specimens, and with diffuse dark bars on lower part
of side and venter of trunk in pale fish.

Distribution. -Known only from the islands of
Bali and Sumba, Indonesia (Fig. 228). All specimens are from reef collections.

Remarks. - This species was provisionally referred to the synonymy of N. subosseus by Dawson
( 1979c), but examination of recently collected material shows that N. weberi differs from N. subos-

so·

60°

Material examined-Five specimens, 42.5-57.5
mm SL, including the holotype (ZMA 104.659).

100·

160°

180°

F IGU RE 229. Notiocampus ruber. Top.-Kangaroo I., South Australia. Presumptive female, 151 mm SL (AMS I.20167-013).
Bottom.-Port Jackson, New South Wales, Australia. Presumptive female, I 10 mm SL, holotype (AMS IB.9199).

Notiocampus ruber (Ramsay and Ogilby, 1886)
Fig. 229
Na nnocampus ruber Ramsay and Ogilby, 1886:757 (Port
Jackson, New South Wales, Australia).

Common name.-Red pipefish (Australia).
•

*
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228. Distributions of the species of the genus Nannocampus.

Genus NOTIOCAMPUS Dawson, 1979

ends on interorbital; opercular and other head ridges
vestigial or absent; principal body ridges entire, low
and inconspicuous; dorsal-fin origin on tail, the finbase not elevated; scutella not keeled; without dermal flaps. Trunk rings 18-19, total rings 66-68,
pectoral fins absent in subadults-adults, anal fin
absent, caudal fin present. Brood pouch location
unknown, presumably under tail. A monotypic genus endemic to southern Australia; marine.

Notiocampus Dawson, l 979c:482 (type-species by original
designation: Nannocampus ruber Ramsay and Ogilby
1886).
,

Diagnosis. -Superior trunk and tail ridges continuous, inferior trunk ridge ends at anal ring, lateral trunk ridge confluent with inferior tail ridge
(Fig. 2d). Median dorsal snout ridge low, entire,
152

Characters.-Rings 18-19 + 48-49, dorsal-fin
rays 11-13, dorsal-fin origin on l st tail ring, total
subdorsal rings 1.0-1.5, HL 13.2-17.4 in SL, snout
length 2.6-3.1 in HL, snout depth 2.4-3.3 in snout
length. Body very slender, its depth ca. 3.2-4.6 in
H L.
Pale in preservative but originally described as
"red with some minute white spots."

lections in ca. 5- 20 m from Port Jackson, New
South Wales, from Cape Jaffa and Kangaroo I.,
South Australia, from Flinders I., Tasmania, and
from Lucky Bay (34°00'S, 122° l 4'E), Western Australia.
Material examined-Seven specimens, 79-164
mm SL, including the holotype (AMS IB.9199).
Genus PENETOPTERYX Lunel, 1881
Penetopteryx Lune!, 188 1:275 (type-species by original designation: Penetopteryx taeniocephalus Lune!, 1881).

Diagnosis. -Superior trunk and tail ridges continuous, inferior trunk ridge ends at anal ring, lateral trunk ridge confluent with inferior tail ridge
(Fig. 2d). Median dorsal snout ridge low, usually
entire; opercular and other head ridges vestigial to
obsolete; principal body ridges low and indistinct;
dorsal fin absent in demersal subadults-adults, dorsal-fin origin between middle of penultimate trunk
ring and rear of 2nd tail ring in planktonic fish;
scutella not keeled; without dermal flaps. Trunk

R emarks. -Six specimens of this uncommon
pipefish have 6-7 caudal-fin rays, atypical numbers
among pipefishes. These fish show no evidence of
regeneration but additional material is required for
determination of the typical number of caudal-fin
rays. Probably reaches 170-180 mm SL; mature
males are presently unknown.
Distribution. -Presently known from seven col153

rings l '?-19; total rings 47-61; dorsal-fin rays ca.
26-30 m la:Yae and planktonic fish; pectoral-fin
rays 10-11 m larvae and planktonic fish the fins
absent in demersal subadults-adults; an~l fin absent; caudal-fin rays l O; HL 8.5-13. l in SL; snout
length 3. 2-4. 1 in HL; snout depth 1. 2-1. 4 in snout
length. Brood pouch under tail, pouch plates and
folds present, semi pouch-closure (Fig. 3b). Western Atlantic Ocean, Indian Ocean, and western and

central Pacific Ocean; marine. Two species· one in
the Indo-Pacific region.
'

Remarks. - Larvae and planktonic specimens
have dorsal and pectoral fins, but these are evidently lost ~oon after a fish takes up the cryptic
demersal existence of subadults-adults.
Recent references.-Dawson and Allen 1978;
Dawson, 1980a, 1982b.
'

FIGURE 231. Distribution of Penetopteryx taeniocephalus.

Genus PHOXOCAMPUS Dawson, 1977
Phoxocampus Dawson, J 977b:612 (type-species by original
designation: Ichthyocampus belcheri Kaup, 1856).

Diagnosis. -Superior and inferior trunk ridges
continuous with their respective tail ridges; lateral
trunk ridge not deflected near anal ring, ends midlaterally between last trunk ring and 20th tail ring
(Fig. 2b). Median dorsal snout ridge entire or with
low emarginations, without knob-like elevations or
spines; longitudinal opercular ridge angled dorsad,
complete or incomplete; other head ridges usually
distinct, often somewhat elevated; pectoral-fin base
with two distinct ridges; principal trunk ridges a
~t(~E
N2H3N0. 19R6e5ne6to2,p6t)eryDx taeniocepha_lus. Madagascar. Top.-Adult female, 59.5 mm SL. Bottom.-Brooding male 64 mm
. emersal specimens.
'

Penetopteryx taeniocephalus Lunel, 1881

reticulations on ventrolateral part of the anterior
3-:-6 trunk rings; _sides of ca. 3rd-14th trunk rings
with ~a. 3 blacl_dsh spots on each ring, the spots
s?met1mes contmued on some of the anterior tail
nngs.

Fig. 230
Penetopteryx taeniocephalus Lune!, 1881 :275 (Mauritius).
Penetopteryx fowleri Whitley, 1933:65 (New Hebrides);
AMS IA. 781 (holotype).

little elevated; principal tail ridges angled laterad,
the posterior angles produced to hook-like points
on distal third or more of tail (Fig. 7b); dorsal-fin
origin on trunk, the fin-base not elevated; scutella
not keeled; simple dermal flaps usually present on
eye, elsewhere on head, and on body. Trunk rings
15-17, total rings 40-48, dorsal-fin rays 20-24,
total subdorsal rings 4.5-6.5, pectoral-fin rays 1115, anal-fin rays 3-4, caudal-fin rays 10, HL 6.49 .4 in SL, snout length 2.2-3. l in HL, snout depth
1.8-2.9 in snout length. Brood pouch under tail,
pouch plates and folds present, semi pouch-closure
(Fig. 3b). Northern Red Sea to Samoa; marine.
Three species.

Key to the Species of Phoxocampus
la.
1b.
2a.
2b.

.......
2
Lateral trunk ridge ends before 6th tail ring . . . . . . . . . . . . . . . . . . .. . .
tetrophthalmus,
p.
156
Lateral trunk ridge ends on 13th-20th tail ring
. . . ... . . .
Lateral trunk ridge ends on 0-lst tail ring, total rings 40-43 . . . . . . . . . . .
diacanthus, p. 156
Lateral trunk ridge ends on 1st-5th tail ring (usually on 3rd-4th), total rings 45-48
.............................................
.......
. ... .. . belcheri, p. 156

Remarks. - The smallest examined demersal
spec~men !S 49 mm SL and the largest planktonic
specimen 1s 50.5 mm SL (see Dawson, l 980a:223,
fig. 2). Probably reaches 7 5-80 mm SL- males may
be brooding at 54 mm SL. ·
'

Common name.
Characters.-Rings 18-19 + 41 - 43· larvae and
planktonic e_x~mples with 27-30 dor~al-fin rays,
dorsal-fin ongm between posterior margins of l st
and 2nd tail rings, and 7.75-9.0 total subdorsal
rings. Dorsolateral profile of snout concave in demersal specimens, more or less straight in some
planktonic examples.
Demersal subadults- adults with 4-5 prominent
pale bars or blotches on side of head. Females with
a subvertical row of 4-7 small blackish spots on
operc!e, the body elsewhere without conspicuous
markings. Males with 1-4 blackish spots and pale

Distribution. -Known from a few Indian and
Pac~fic Ocea1;1 collections from Madagascar to
Chnstmas I. m the Line Is. (Fig. 231 ). Available
demersal specimens have been found among
"gravel" and coral rubble to depths of 1.5 m.
Material examined.- Thirty-seven specimens,
43.5-72.5 mm SL, including one syntype (MNHN
90-49).
154

FIGURE 232. Phoxocampus belcheri. Mombasa, Kenya. Brooding male, 61 mm SL (GCRL 14898).
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Phoxocampus belcheri (Kaup, 1856)

Fig. 232

Ichthyocampus belcheri Kaup, 1856: 117 ("China").
Ichthyocampus nox Snyder, 1909:598 [Naha, Okinawa
(Japan)]; USNM 62945 (holotype).

11 diffuse pale bars; lower part of side and venter
of trunk often with indications of dark bars between rings. Subadult-adult males with pale bars
on suborbital and opercle, the head usually plain
in females.

Common name. -Rock pipefish (South Africa).

Remarks. -Probably reaches 7 5-80 mm SL;
males may be brooding at 48 mm SL.

Characters.-Rings 16-17 (usually 16) + 29-32,
dorsal-fin rays 20-24, subdorsal rings 2.0-0.25 +
3.5-5.5 = 4.75-6.5, pectoral-fin rays 11-13 (usually 12), HL 7.1-9.4 in SL, snout length 2.4- 3.1
in HL, snout depth 1.8-2.8 in snout length. Lateral
trunk ridge ends on 1st-5th (usually 3rd-4th) trunk
ring; opercular ridge usually incomplete in subadults-adults.
Usually tan to dark brown, infrequently pale;
dorsum of body sometimes with indications of I 0-

Distribution. -Red Sea and east coast of Africa
(Kenya to South Africa) and eastward to Japan
(Suruya Bay, Honshu 1.) and the Fiji Is. (Fig. 235),
but not yet taken in Australia. Most specimens are
from reef or tidepool samples in 0.3-4 m but this
'
pipefish has been taken in 12-15 m.
Material examined - One hundred and fiftyeight specimens, 16-72 mm SL, including the lectotype (BMNH 1983.8.18.4).

234. Phoxocampus tetrophthalmus. Top.-Atiatonin, Irian Jaya. Adult female, 55 mm SL, lectotype of Ichthyocampus
kampeni (ZMA 112.599). Bottom.-Sulawesi, Celebes I., Indonesia. Adult male, 62 mm SL (RMNH 21091).
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233. Phoxocampus diacanthus. Sir Charles Hardy I., Queensland, Australia. Adult female, 59.5 mm SL (GCRL

Phoxocampus diacanthus (Schultz, 1943)

Distribution. -Central and eastern Indian Ocean
(Sri Lanka, Indonesia) and eastward to Samoa (Fig.
235). Mostly from rock and coral reef habitats to
depths of 40 m. There are few collections known
from shallow water (e.g. < ca. 5 m).

Fig. 233
l chthyocampus diacanthus Schultz, 1943:75, pl. 8 (Tutuila
I., Samoa).

Common name.

Material examined-Fifty specimens, 13-86.5
mm SL, including the holotype (USNM 116091 ).

Characters. - Rings 15-16 (usually 16) + 25-28,
dorsal-fin rays 20-24, subdorsal rings 2.5-1.25 +
2.75-4.0 = 4.5-6.0, pectoral-fin rays 13-15 (usually 14), HL 6.4-7.9 in SL, snout length 2.2- 2.6
in SL, snout depth 2.4-2.9 in snout length. Lateral
trunk ridge ends on last trunk ring or I st tail ring;
opercular ridge incomplete in subadults- adults.
Variously pale to dark brown, the markings in
contrasting shades of pale and brown. Irregularly
blotched, mottled or with diffuse bars; generally
without consistent markings.

Phoxocampus tetrophthalmus (Bleeker, 1858)
Fig. 234
Syngnathus tetrophthalmus Bleeker, 1858:467 [Nova-selma, Kokos Is. (Indonesia)].
Ichthyocampus kampeni Weber, 1913:114 (in part; Indonesia and New Guinea); ZMA 112.599 (lectotype).

Common name.
Characters. -Rings 15-16 (usually 16) + 28-30,
dorsal-fin rays 20-22, subdorsal rings 2.0-1.0 +
3.0-4.0 = 4.5-5.75, pectoral-fin rays 12-14 (usually 13), HL 7.3-8.2 in SL, snout length 2.5-3.0

Remarks. - This pipefish probably fails to reach
100 mm SL; males may be brooding at 55 mm
SL.
156

lateral tail ridge and confluent with superior tail
ridge; inferior trunk and tail ridges continuous (Fig.
2e). Snout long, compressed laterally, the median
dorsal ridge low, inconspicuous; side of snout with
two short spines; interorbital with a thin plate-like
dorsal projection overhanging posterior part of
snout; superior margin of orbit, suborbital and supraopercular areas each with a slender, laterally
directed, spine; frontal ridge elevated strongly, divided into two long, laterally compressed, processes
terminating in 4-5 distal spines; prenuchal ridge
with a long, broad-based, spine-like projection;
opercle finely striate, without a distinct longitudinal ridge in subadults-adults; pectoral-fin base protruding laterad, with slender spines above and below; superior body ridges with 13-14, single or
bilaterally paired, broad, flattened spines; three pairs
of similar spines on inferior trunk ridges and three
pairs of short, broad-based, spines on inferior tail
ridges; ventral midline of most trunk rings with a
long, slender, somewhat movable spine; scutella
absent; principal spines of head and body usually
with complex leaf-like dermal flaps. Total rings 5962; dorsal-fin origin usually on trunk, the fin-base
somewhat elevated; pectoral fins present; anal-fin
rays 4; caudal fin absent, the tail not clearly prehensile. Male brood area under tail, without protective plates or folds, the eggs deposited in open
membranous compartments. A monotypic genus
endemic to southern Australia; marine.

in HL, snout depth 1.8-2.6 in snout length. Lateral
trunk ridge ends on 13th-20th tail ring, usually on
16th-1 7th; opercular ridge usually complete in
subadults-adults.
Tan to dark brown; dorsum of body sometimes
with indications of 9-11 diffuse pale bars. Subadult-adult males with a pale bar on opercle and
indications of dark bars crossing lower part of side
and venter of trunk. Females largely spotted or
blotched, usually without prominent pale bars on
head.

Remarks. - Probably reaches ca. 80 mm SL;
males may be brooding at 53.5 mm SL.
Distribution. -Indonesia, including western
Irian Jaya, and Philippine Is. (Fig. 235). Most
frequently recorded from coral reef habitats; one
sample is from a depth of 20-50 cm.
Material examined.- Thirty-one specimens, 1675 mm SL, including the holotype (RMNH 18388).
Genus PHYCODURUS Gill, 1896
Phycodurus Gill, 1896: 159 (type-species by original designation: Phyllopteryx eques Gunther, 1865).

Diagnosis. - Superior trunk and tail ridges discontinuous, the trunk ridge arched dorsad on subdorsal rings; lateral trunk ridge continuous with
157
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P. diacanthus
P. tetrophthalmus

Distributions of the species of the genus Phoxocampus.

Phycodurus eques (Gunther, 1865)

Fig. 236

236. Phycodurus eques. Victoria Harbour, South Australia. Subadult, 205 mm TL (GCRL 16296).

u!lcertain. The broad, leaf-like, dermal flaps provide a pronounced mimetic resemblance to the
coa_stal algae with which this fish is commonly associated.

Phyllopteryx eques Gunther, 1865:327, pl. 15 (Port Lincoln, South Australia).
Phycodurus glauerti Whitley, 1939:268 (Rottnest I., Western Australia).

prenuchal and frontal regions with single, elongate,
laterally compressed spines; opercle striate, with a
short spine anteriad, without a longitudinal ridge
in subadults- adults; pectoral-fin base protruding
laterad, with 2-3 short spines; trunk with paired,
enlarged, flattened spines on dorsum of 11th and

dorsal rings; inferior trunk ridge ends near anal
ring; lateral trunk ridge confluent with inferior tail
ridge (Fig. 2h). Snout long, compressed laterally,
the median dorsal ridge entire, low, inconspicuous;
snout with a prominent recurved lateral spine; dorsal rim of orbit with two prominent short spines;

o
•

Distribution. -Based on literature records and
present material, this pipefish is known from South
Australia and from Cape Le Grand and Rottnest
I. i_n Western Australia (Fig. 237). Apparently restncted to shallow water (e.g. < 20 m) and usually
found among "kelp."

Common name. -Leafy sea-dragon (Australia).
Characters. - Rings 18 + 41-44, dorsal-fin rays
34-38, subdorsal rings 0.5-0.0 + 10.75-12.5 =
11.25-13.0, pectoral-fin rays 19- 21 , HL 4.4-4.8
in TL, snout length 1.6- 1.7 in HL, snout depth
5.8-7.4 in snout length.
Pale to brown; head with dark bars radiating
from eye; body largely plain or with diffuse dark
blotches crossing dorsum and upper part of side·
side of trunk usually with narrow pale bars on most
rings; dermal flaps shaded with brown; dorsal and
pectoral fins hyaline.
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Material examined - Eight specimens, 130-303
mm TL.

30 °

Primarytype.- Holotype (BMNH 1865.5.13.2).

35•

Genus PHYLLOPTERYX Swainson 1839
40°

Phyllopteryx Swainson, 1839:332 [type-species b y original
d~s1gnat10n: Sy ngnathus foliatus Shaw, 1804 (= syngnatus
(sic) taeniolatus Lacepede, 1804).

Remarks. - This spectacular fish reaches at least
303 mm TL, and its unusual appearance precludes
confusion with any other species; size at maturity

Diagnosis.-Superior trunk and tail ridges discontinuous, the trunk ridge arched dorsad on sub158
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237. Distributions of Phycodurus eques and Phyllopteryx taeniolatus.
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venter of 8th-9th ring and a smaller flattened spine
on dorsum of 17th ring; tail with about five paired
or unilateral, enlarged flat spines on superior ridges;
body ·elsewhere with short, stout, spines on posterior third of principal ridges of each ring; scutella
absent; ovate dermal flaps typically present on each
of the enlarged spines of head and body. Total rings

48-55; dorsal-fin origin on trunk, the fin-base a
little elevated; pectoral fins present; anal-fin rays
4-5; caudal fin absent, the tail not clearly prehensile. Male brood area under tail, without pouch
plates or folds, the eggs deposited in open membranous compartments. A monotypic genus endemic to southern Australia; marine.

Genus PSEUDOPHALLUS Herald, 1940
Pseudophallus Herald, 1940:51 (type-species by ori~inal designation: Siphostoma starksii Jordan and Culver m Jordan,
1895).

Diagnosis.-Superior tr:unk and_ tail ridg~s discontinuous, lateral trunk ndge contmll:ous ~it~ lateral tail ridge and confluent with supenor tai~ ndge,
inferior trunk and tail ridges continuol!s (Fig. ~e).
Median dorsal snout ridge low, essent~ally enti!e;
longitudinal opercular ridge complete m early Juveniles, vestigial or obsolete in subadults-adults;
other head ridges low to obsolete; pectoral-fin base
without prominent ridges in sub~dults-adults;
principal body ridges indistinct,. ent1re; dorsal-~n
origin from middle oflast trunk i:mg to rear m~rgm
of I st tail ring, usually at or behmd rear ma~gin of
last trunk ring, the fin-base not elevated; without

keeled scutella or dermal flaps. Trunk rings 13-15,
total rings 41-53, dorsal-fin rays 28-44, total subdorsal rings 6.75-11.0, pectoral-fin rays 13-16,
anal-fin absent, caudal-fin rays 10, HL 7.4-11.9
in SL, snout length 2.1-2.8 in HL, snout dep~h
2.0-3.6 in snout length. Brood pouch under tail,
pouch plates and folds present, in-yerte~ pouchclosure (Fig. 3c). Mature females with mmute retrorse spinules on distal part of an elongate anal
papilla (Fig. 11). Western Atlantic and ~astern Pacific Oceans; freshwater and estu~nne. Three
species, two in the eastern Pacific region.

Remarks. -Spinules on the anal papilla so~etimes appear as dark specks in preserve_d m~ten~l,
but they are best seen at x 30 magmfication m
cleared and stained specimens.
Recent reference.-Dawson, 1982b.

Key to the Pacific Species of Pseudophallus
l a. Dorsal-fin rays 36-44, total subdorsal rings 8.75-11.0, snout depth _aver~ge~ -~·5_i_n
l b. Dorsal-fin:r~~s:30-35~:total subd:orsal ~ngs 6:75-7:5,: snout:depth. av~~ages
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238. Phyllopteryx taeniolatus. Bondi Beach, New South Wales, Australia. Subadult, 163 mm TL (GCRL 16295).

Phyllopteryx taeniolatus (Lacepede, 1804)
Fig. 238

trunk with indications of dark bars and/or profusely spotted with pale; tail usually with 3-4 broad
dark bars and pale interspaces; enlarged spines often
spotted with pale; the ovate dermal flaps dark with
pale median blotches, or pale with dark margins.

syngnatus (sic) taeniolatus Lacepede, 1804:211, pl. 58, fig.
3 [New Holland (Australia)).
Syngnathusfoliatus Shaw, 1804:456, pl. 180 [New Holland
(Australia)).
Phillopteryx (sic) elongatus Castelnau, l 872a:243 [St. Vincent's Gulf (South Australia)].
Phyllopteryx altus McCoy, 1882:20 (descr. based on pl. 14
of Gunther, 1865).
Phyllopteryx lucasi Whitley, 1931 b: I 02 (Middleton Beach,
Albany, Western Australia); AMS IA.41 I 9 (holotype).

Remarks. - This pipefish varies in life coloration
and exhibits ontogenetic variation in body depth,
etc. Several proposed subspecies, based on differences in these characters, are not accepted here.
Specimens are often found stranded on beaches
after storms. Reaches ca. 460- 4 70 mm TL and
males may be brooding at 214 mm TL.
Distribution.-New South Wales (Little Bay, ca.
30°53'S), to South Australia and northern Tasmania, and from Albany and Geographe Bay
(33°37'S) in Western Australia (Fig. 237). Apparently most common among algal beds and rock
reefs in 3- 50 m.

Common name. -Common sea-dragon (Australia).
Characters. -Rings 17-18 + 31- 37, dorsal-fin
rays 27-34, subdorsal rings 1.75-0.25 + 5.0-7.0 =
6.0-8.0, pectoral-fin rays 20-23 (usually 21-22),
HL 4.3-5.2 in TL, snout length 1.4-1.7 in HL,
snout depth 7 .2-13.2 in snout length.
Variably, pale to dark brown; head usually with
pale spots, the snout sometimes with pale bars; the

Material examined-Forty-one specimens, 67432 mm TL.
Primary type. -Apparently none.
160

239. Pseudophal/us elcapitanensis. Rio Mamoni, Panama. Top.-Adult male, 120 mm SL (GCRL I 1874). Bottom. Adult female, I 39 mm SL (GCRL I 2460).

FIGU RE

Common name.
Characters. -Rings 14 + 31-35 (usually 33-34),
dorsal-fin rays 30-35, subdorsal rings 0.5-0.0 +
6.5- 7.5 = 6.75-7.5, pectoral-fin rays 13-16, HL

Pseudophallus elcapitanensis (Meek and Hildebrand, 1914)
Fig. 239
Siphostoma elcapitanense Meek and Hildebrand in Meek,
I 9 I 4: I I 9 (in part; El Capitan, Panama).

161

8.2-10.6 in SL, snout length 2.1-2.6 in HL, snout
depth 3.3-3.6 in snout length (published in error
as 0.8-'l.0 by Dawson, 1982b).
Tan to brown, usually without a dark lateral
stripe on the snout. Body plain, mottled or with
indications of narrow pale bars crossing the dorsum.

Remarks. -Probably reaches 190-200 mm SL;
males may be brooding at 90- 100 mm SL.

Distribution. -Jimenez, Costa Rica southwards
to the Rio Chico, Panama (Fig. 241 ). Most specimens of this pipefish are from rivers or streams
and from areas well removed from tidal influence.
Maximum recorded upstream elevation is 61 m.

.· 50•

Material examined-Seventy-two specimens,
43-166 mm SL, including the holotype (USNM
81735).
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FIGU RE 240. Pseudophallus starksii. Rio Mamoni, Panama. Top.-Adult male, 106 mm SL (GCRL 11873). Bottom.-Adult
female, 98 mm SL (GCRL 12461).

Pseudophallus starksii (Jordan and Culver, 1895)
Fig. 240

190 mm SL; males may be brooding at 90 mm
SL.

Siphostoma starksii Jordan and Culver in Jordan, 1895:
41 6, pl. 30 (Rio Presidio, Sinaloa, Mexico).

Distribution. - Baja California Sur and Sinaloa,
Mexico south to Santa Rosa, Ecuador (Fig. 241).
One specimen is reported from a presumably marine habitat, but all others are from rivers, streams
or the upper reaches of estuaries. Apparently most
common in depths of < 3 m, this pipefish has been
recorded to a maximum upstream elevation of 61
m.
Material examined-About four hundred specimens, 39-176 mm SL, including the lectotype
(CAS-SU 67185).

Common name.
Characters.-Rings 13-15 + 35-39 (usually
14 + 36-38), dorsal-fin rays 36- 44, subdorsal rings
0.25-0.0 + 8.75-11.0 = 8.75-11.0, pectoral-fin
rays 13-15, HL 9.7- 11.9 in SL, snout length 2.32.7 in HL, snout depth 2.0- 3.0 in snout length.
Gray to brownish, usually with a diffuse dark
lateral stripe on the snout. Dorsum and upper part
of side of body usually with indications of dark
bars, the body otherwise plain, mottled, or with
pale on the principal ridges.

Genus PUGNASO Whitley, 1948
Pugnaso Whitley, 1948b:75 (type-species by original designation: Syngnathus curtirostris Castelnau, 1872).

Remarks. - Life coloration varies with bottom
type; light yellow to green on algal beds, blotched
or mottled over tan to black ground color on rocky
bottom (De Leon, 197 5). Probably reaches 180-

Diagnosis. -Superior trunk and tail ridges discontinuous, lateral trunk ridge straight, ends near
162

241. Distributions of the Pacific species of the genus Pseudopha/lus.

Pugnaso curtirostris (Castelnau, 1872)

anal ring; inferior trunk and tail ridges continuous
(Fig. 2f). Median dorsal snout ridge low, entire;
opercular ridge vestigial or absent in subadultsadults, usually complete and angled dorsad in early
juveniles; other head ridges vestigial or obsolete;
pectoral-fin base without distinct ridges; principal
body ridges low, entire; dorsal-fin origin on trunk,
the fin-base not elevated; without keeled scutella
or dermal flaps. Trunk rings I 7- I 9, total rings 5963, pectoral fins present, anal-fin rays 2-3, caudalfin rays I 0. Brood pouch under tail, pouch plates
absent, pouch folds present, semi pouch-closure
(Fig. 3b). A monotypic genus endemic to southern
Australia; estuarine and marine.
Remarks. - This genus is similar to Vanacampus
but differs in the absence of the opercular ridge in
subadults-adults, in the reduced development of
other head ridges, in the absence of ridges on the
pectoral-fin base, and in usually having the dorsum
and venter of the tail slightly convex (depressed or
concave in Vanacampus). Further study may show
that these nominal genera are best treated as subgenera of Pugnaso.

Fig. 242

Syngnathus curtirostris Castelnau, 1872b:243 (St. Vincent's Gulf, South Australia).
Syngnathus caretta Klunzinger, 1879:419 [Port Phillip
(Victoria, Australia)]; SMNS 1810 (holotype).

Common name. - Pug-nosed pipefish (Australia).

Characters. -Rings 17-19 + 41-44, dorsal-fin
rays 21-25, subdorsal rings 1.75-0.25 + 3.255.0 = 4.5-5.75, pectoral-fin rays 8-11 (usually 9),
HL 9.1-12.2 in SL, snout length 2.5-3.0 in HL,
snout depth 1.7-3.4 in snout length.
Coloration highly variable. Some fish with a pale
snout and a few irregular pale marks elsewhere on
head, the dorsum of body tan with 12-14 narrow
dark bars, and the body otherwise largely dark
brown; others may be variegated throughout with
pale and tan. Most fish have indications of more
or less quadrate brown blotches on the lower part
of the side of most trunk rings.
Remarks. - Total rings number 60-63 (usually
61-62) in specimens from Victoria and Tasmania,
whereas these values are 59-62 (usually 59-61) in

Recent reference. - Dawson, 19 84e.
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Genus SIOKUNICHTHYSHerald, 1953
Siokunichthys Herald, 1953:254 (type-species by original
designation: Siokunichthys herrei Herald, 1953).

Diagnosis. - Superior trunk and tail ridges continuous, inferior trunk ridge ends at anal ring, lateral trunk ridge confluent with inferior tail ridge
(Fig. 2d). Median dorsal snout ridge low, usually
inconspicuous, entire; opercle without ridges or
striae (except in S. southwellz); other head ridges
usually vestigial or obsolete; pectoral-fin base without ridges; principal body ridges low, indistinct;
scutella inconspicuous, without keels; without dermal flaps. Trunk rings 8-14; total rings 57- 73;
dorsal-fin rays 13- 33; dorsal-fin origin between rear
margins of 1st and 6th tail rings, the fin-base often
a little elevated; total subdorsal rings 3.25-9 .O; pectoral-fin rays 9- 13; anal fin absent; caudal-fin rays

1O; HL ca. 11-18 in SL; snout length ca. 2- 5 in
HL; snout depth ca. 1.0-4.6 in snout length. Brood
pouch under tail; pouch plates absent; pouch folds
present; semi pouch-closure (Fig. 3b). Red Sea, Indian Ocean, and western Pacific Ocean; marine.
Five species; some apparently commensal with corals.
Remarks. - Siokunichthys south we/Ii differs
strikingly from its congeners in a number of features (see key) and is only tentatively referred to
Siokunichthys.
Some species have distinctive markings in life
but these are soon lost in preservative, and preserved specimens are pale to near white. Rings and
ridge configuration are indistinct and best seen under x 30 magnification.

Recent reference. - Dawson, 1983c.

Key to the Species of Siokunichthys
FIGURE 242. Pugnaso curtirostris. T?p.-Westemport, Victoria, Australia. Adult female, 145 mm SL (AMS r 21643-004)
Bottom. - Garden I., Western Australia. Adult female, 180 mm SL (GCRL 16266).
·
·

la. Trunk rings 10-14, dorsal-fin rays 24- 33 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2
lb. Trunk rings 8, dorsal-fin rays 13-1 4 . ... . ... . ........ . . .... . .. . . . . . .. . . . . . . southwelli, p. 167
2a. Snout short, its length averages 3.6- 4.2 in HL; snout depth averages 1.1-1.2 in snout length. .
2b. Snout longer, its length averages 2.4- 3.0 in HL; snout depth averages 2.2- 3.5 in snout length

material from South Australia and Western Australia. This pipefish probably fails to exceed 200
mm SL and males may be brooding at 138.5 mm.

collections are recorded from grass beds (Posidonia
sp., Zostera sp.) to depths of 11 m.

Materia{ examined-One hundred and twentyseven specimens, 25.5- 182 mm SL, including the
holotype (MNHN A.982).

Distr~bution. - Victoria (Port Phillip Bay), South
Australia, ~asmania and from Hinders Bay to
Rottnest I. m Western Australia (Fig. 243). Most
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3a. Trunk rings 10- 12, dorsal-fin origin on 2. 7 5-5 .0 tail rings, dorsolateral profile of snout concave
............................................................
. ...... . bentuviai, p. 165
3b. Trunk rings 14, dorsal-fin origin on 1.0-1.5 tail rings, dorsolateral profile of snout essentially
straight . . . . . ... . .. . . . ... ... . .. . . ....... . .... . . . .... . ... .. .. . .. . . .. .. nigrolineatus, p. 167
4a. Snout long and slender, its length averages 2.4 in HL; its depth averages 3.5 in snout length ..
..................................................................
. .... herrei, p. 166
4b. Snout shorter and deeper, its length averages 3.0 in HL; its depth averages 2.2 in snout length
.. . .... . .. . ... . . . ............. .. ... . . . ... . . . . . . .. . . . .... . . . .. . .... . ... .. breviceps, p. 166
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244. Siokunichthys bentuviai. Dahlak Archipelago, Red Sea. Brooding male, 57.5 mm SL, paratype (GCRL 13873).
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Siokunichthys bentuviai Clark, 1966
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Characters. - Rings 10-12 (usually 11) + 50- 53,
dorsal-fin rays 24- 28, dorsal-fin origin on 2. 7 55.0 tail rings, total subdorsal rings 6.25- 7.75, pectoral-fin rays 11-13, HL 14.9- 16.7 in SL, snout
length 3.7- 5.0 in HL, snout depth 1.0- 1.3 in snout

Fig. 244

Siokunichthys bentuviai Clark, 1966:4, figs. 1-2 (Dahlak
Archipelago, Red Sea).

Common name.
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length. Snout length little longer than eye diameter,
snout depth about equal to snout length, dorsal
margin of upper jaw not reaching horizontal
through dorsal rim of orbit.
Head and anterior trunk rings barred with red
and green in life.

Remarks. - This is a relatively small pipefish
which probably fails to exceed 70-7 5 mm SL; males
may be brooding at 52.5 mm SL.
Distribution. - Northern Red Sea (El Tur) to Gulf

of Aden (Fig. 249). The type material was collected
over coral and sand, and among branches of a soft
coral (Zenia sp.); presently known to depths of 9.1
m.

Material examined-Thirty-two specimens, 5261 mm SL.
Primary type.-Holotype [originally ISRSE E62/
488a and deposited in HUJ, presently lost or misplaced (A. Ben-Tuvia, in litt.)].

FIGURE 246. Siokunichthys herrei. Fiji Is. Top.-Beqa I. Subadult, 69 mm SL (AMS 1.20390-11). Bottom.-Suva. Subadult,
69.5 mm SL, paratype (CAS 5910); constriction on trunk is an artifact of preservation.

FIGURE 245. Siokunichthys breviceps. Top. -Lizard I., Queensland, Australia. Adult male, 75.5 mm SL (AMS 1.19108-103).
Bottom.-Pinda, Mozambique. Female or immature male, 70 mm SL, paratype (GCRL 15962).

Siokunichthys breviceps Smith, 1963

Fig. 245

Distribution. -Indian Ocean (Mozambique) and
from Indonesia, the Philippine Is. and Queensland,
Australia in the western Pacific Ocean (Fig. 249).
Examined specimens are from coral or coral rubble
in depths of < 10 m, and from surface samples with
nightlight and dipnet.

Siokunichthys breviceps Smith, 1963:525, pl. 80, figs. j-m
(Pinda, Mozambique).

Common name.
Characters.-Rings 12-14 (usually 13) + 56-60,
dorsal-fin rays 27-33, dorsal-fin origin on 2.5-4.5
tail rings, total subdorsal rings 7.0-9.0, pectoralfin rays 11-13, HL 12.4-17 .6 in SL, snout length
2.3-4.0 in HL, snout depth 1.2-3.4 in snout length.
Snout length clearly greater than eye diameter,
snout depth clearly less than snout length.
There is no certain information on life coloration.

Material examined-Seventeen specimens, 5480 mm SL, including four paratypes (GCRL 15962,
RUSI 932, USNM 197703).
Primary type.-Holotype (RUSI 150).
Siokunichthys herrei Herald, 19 53

Fig. 246

Siokunichthys elongatus Herre, 1953:212 (nomen nudum).
Siokunichthys herrei Herre, 1953:212 (nomen nudum).
Siokunichthys herrei Herald, 1953:254, fig. 38 (in part;
Siokun Bay, Mindanao I., Philippine Is.).

Remarks. - Indian Ocean and western Pacific
populations are presently considered to be conspecific, but comparisons of life coloration and habitats may show that more than one taxon is included here. Reaches ca. 80-8 5 mm SL; males may
be brooding at 70 mm SL.

Common name.
Characters.-Rings 12-14 (usually 13) + 52-58,
dorsal-fin rays 27-31, dorsal-fin origin on 2.75166

Common name.

4.0 tail rings, total subdorsal rings 6.75-8.5, pectoral-fin rays 10-13, HL 12.1-14.2 in SL, snout
length 2.2-2.6 in HL, snout depth 2.7--4.6 in snout
length. Snout length 2-3 times greater than eye
diameter, snout depth clearly less than snout length.
Herald (1953) implied that planktonic specimens are tan in life.

Characters.-Rings 14 + 53-55, dorsal-fin rays
30-32, dorsal-fin origin on 1.0-1.5 tail rings, total
subdorsal rings 7.5-8.0, pectoral-fin rays 10-12,
HL 15.0-16.1 in SL, snout length 3.5-3.8 in HL,
snout depth 1.1 in snout length. Lower jaw deep
and scoop-like; dorsal margin of upper jaw high,
reaches to or above a horizontal through the dorsal
rim of orbit.
In life, side of head with a black diagonal stripe
through eye.
Remarks.-Probably reaches 80-90 mm SL;
males may be brooding at 63 mm SL.

Remarks. - Red Sea specimens referred to this
species have fewer tail rings than those from the
western Pacific Ocean (52-53 versus 55-58). This
difference may represent clinal variation, but the
Red Sea population may represent a separate taxon. Probably reaches 80-90 mm SL; mature males
are presently unknown, but they may be brooding
at ca. 70-75 mm SL.

Distribution. - Indonesia and the Philippine Is.
(Fig. 249). Known from depths of 13-20 m , and
apparently commensal with solitary corals (e.g.
Fungia echinata).

Distribution. - Northern Red Sea (Eilat), and
from Indonesia to Fiji in the western Pacific Ocean
(Fig. 249). All known specimens have evidently
been taken in surface dipnet samples, and the presumably demersal brooding population may well
occupy depths > 20-30 m .
Material examined-Thirty-eight specimens,
43-76 mm SL, including the holotype (USNM
112296).

Material examined. - Six specimens, 6 2-7 4 mm
SL, including the holotype (BMNH 1982.6.17 .59).

Siokunichthys southwelli (Duncker, 1910)

Fig. 248
Urocampus southwelli Duncker, 1910:30, figs. b-c [Marichchukkaddi Bay, Ceylon (Sri Lanka)].

Siokunichthys nigrolineatus Dawson, 1983

Fig. 247

Common name. -Southwell's pipefish (Sri Lanka).

Siokunichthys nigrolineatus Dawson, l 983c:58, figs. 3-5
(Belang-belang I., Moluccas Is., Indonesia).
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or surface dipnet collections from Sri Lanka and
Mindoro I., Philippine Is. (Fig. 249).
Material examined.-Two specimens, 40-43
mm SL.
so•

50•

0
•

Primary type.-The two syntypes (40-45 mm
TL), deposited in the Colombo Museum, are evidently lost or destroyed (De Silva, 1956).
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S. herrei
S. breviceps

FIGURE 247. Siokunichthys nigrolineatus. Top.-Moluccas Is., Indonesia. Brooding male, 63 mm SL holotype (BMNH
1982.6.17.59). Bottom.-Negros I., Philippine Is. Adult female, 74 mm SL, paratype (USNM 236539). '

•

S. southwelli

*o S.S. nigrolineatus
bentuviai
FIGURE 249.

Distributions of the species of the genus Siokunichthys.

a distinct longitudinal ridge; pectoral-fin base protruding laterad, without distinct longitudinal ridges.
Sclera of eye with spinous bony platelets; similar
platelets present or absent on gill membrane. Body
surfaces (except membranes) tuberculate to spinulose; scutella conical or with an elevated median
ridge; trunk and anterior tail rings with a short
spine or knob near middle of superior and inferior
ridges; superior ridges somewhat elevated on distal
tail rings; without long spines or dermal flaps. Dorsal-fin origin between anterior margin oflast trunk
ring and middle of 3rd tail ring, the fin-base not
elevated. Tail clearly prehensile, venter of distal
20-35 rings usually with transverse fleshy pads.
Trunk rings 21-27, total rings 72-86, dorsal-fin
rays 30-51, total subdorsal rings 8.0-12.25, pee-

Genus SOLEGNATHUS Swainson, 1839

FIGURE 248. Siokunichthys southwelli. Mindoro I., Philippine Is. Subadult, 40 mm SL (USNM 220990).

Characters. -Rings 8 + 49-50, dorsal-fin rays
13~14, dorsal-fin origin at anterior margin of 7th
tail ring, total subdorsal rings 3.25-3.5, pectoralfin rays uncertain (apparently 8-10), HL ca. 11.4
in SL, snout length ca. 1.9 in HL, snout depth ca.
3-4 in snout length. Upper third of opercle with a
low longitudinal ridge, frontal and nuchal ridges
distinct, dorsal-fin base a little elevated.
Originally described as yellowish brown.

Remarks. - This poorly known species, differing
considerably from its congeners in some morphological features and meristic values, is provisionally
referred to Siokunichthys, pending examination of
additional material. Evidently a small pipefish,
probably fails to exceed 55-60 mm; males may be
brooding at ca. 42 mm SL.
Distribution. - Known only from two plankton
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Solegnathus Swainson, 1839: 19 5, 333 (type-species by original designation: Sygnathus (sic) hardwickii Gray, 1830).
Castelnauina Fowler, 1907:426 (type-species by original designation: Solenognathus spinosissimus Gunther, 1870; as
subgenus of Solegnathus).
R uncinatus Whitley, l 929a:356 (type-species by original designation: Solegnathus dunckeri Whitley, 1927).

Diagnosis.-Superior trunk and tail ridges continuous (subgenus Runcinatus) or discontinuous
(subgenus Solegnathus); lateral trunk ridge ends
midlaterally on 13th-19th tail ring (Runcinatus)
or confluent with lateral and superior tail ridge
(Solegnathus); inferior trunk and tail ridges continuous. Snout long, compressed laterally, the median dorsal ridge poorly defined; opercle without
169

toral-fin rays 22-26, anal-fin rays 4, caudal fin absent, HL ca. 5. l-7. 6 in TL, snout length I. 5-l. 9
in HL, snout depth ca. 3.7-9.7 in snout length.
Male brood area under tail, without pouch plates

or folds, the eggs deposited in open membranous
compartments. Eastern Indian Ocean to Japan;
marine. Five species in two subgenera.

Recent reference. -Dawson, 1982e.

Key to the Subgenera and Species of Solegnathus
la. Superior trunk and tail ridges discontinuous (Fig. 250a); lateral trunk and tail ridges continuous,
2
confluent with superior tail ridge; distal part of tail not dark brown (subgenus Solegnathus) . .
1b. Superior trunk and tail ridges continuous (Fig. 250b); lateral trunk ridge ends midlaterally, not
confluent with superior tail ridge; distal half or more of tail largely dark brown (subgenus Runcinatus) . . . . . . . . . . . . .
. .... ... ..... ... .. .
. .. .. dunckeri, p. 171
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4b. Snout depth 3. 7-4.5 in snout length; antenor pa~ of t~1l strongly oval(Fm. cross-se)ct1on, wb1th short
ridges between principal ridges and elevated median ndge on scutella 1g. 2 5 1c . . . ro ustus, p. 173
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3b. Trunk rings 21-24 (usually 21-23), total rings 72-79 (usually 7_2-78), length of dorsal-[m base
averages 1.4 in HL, sometimes with 1-3 platelets on venter of gill membrane, usually ~1th ?ark
blotches on side of body
.............
.........
. ... lettiensis, p. 173
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FIGURE 250.
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2a. Sides of gill membrane without spinous platelets, body surfaces mostly tuberculate (Fig. 25 la),
without a strong truncate spine under pectoral fin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
2b. Sides and venter of gill membrane with spinous platelets (Fig. 250c), body surfaces clearly
spinulose (Figs. 251 b--c), with a truncate spine under upper 5- l O pectoral-fin rays . . . . . . . .

□
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FIGU RE 252. Solegnathus (Runcinatus) dunckeri. Top.-Off Minnie Water, New South \Yales, Australia. Adult female, 376
mm TL (AMS IB.7521). Bottom.-OffForster, New South Wales. Dorsal aspect ofantenor part of adult male, 470 mm TL
(AMS I.16489-001 ).

Remarks.-Probably reaches ca. 500 mm TL
and males may be brooding at 337 mm TL.

Solegnathus (Runcinatus) dunckeri Whitley, 1927
Fig. 252

Distribution. -An endemic eastern Australian
pipefish known from Lord Howe I., and from the
vicinity of Southport (ca. 26°25'S), Queensland,
southward to the offings of Forster (ca. 32°12'S),
New South Wales (Fig. 257). This pipefish is known
from a number of stranded specimens and from
trawl collections in 7 5-13 7 m.

Solegnathus dunckeri Whitley, 1927:294, pl. 24, fig. 1 (Lord
Howe I., Australia).

a

Common name. -Duncker's pipehorse (Australia).

0
C

FIGURE 251.

3a. Trunk rings 24- 26 (usually 25- 26), total rings 78-83 (usually 79-83), length of dorsal-fin base
averages 1. 1 in HL, without spinous platelets on gill membrane, without dark blotches on side
of body
..... ...... .. .. .... .
............
hardwickii, p. 171
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Characters.-Rings25-27 (usually26) + 52-59,
dorsal-fin rays 40- 4 7, total subdorsal rings 9. 7 51 l.25, pectoral-fin rays 23-26, HL ca. 6.2-7.4 in
TL, snout length l.7-l.9 in HL, snout depth 6.78.6 in snout length. Body surfaces somewhat spinulose; anterior postdorsal part of tail not oval in
cross-section (Fig. 251 a), the dorsal and ventral
scutella essentially conical.
Dorsolateral margins of trunk and subdorsal tail
rings with near-black stripes. Side and venter of
tail otherwise largely dusky to near-black, the dorsum pale, dusky or dark throughout.

Material examined. - Twenty-four specimens,
178-470 mm TL, including the holotype (AMS
1.14336).
Solegnathus (Solegnathus) hardwickii (Gray, 1830)
Fig. 253
Sygnathus (sic) hardwickii Gray, 1830:pl. 89, fig. 3 (in
part, "India" ).
S olegnathus polyprion Blee ker, 185 3a:25 ("China" );
RMNH 2770 (two syntypes).
Solenognathus asper.vimus Philippi, 1896:384 (China Sea).
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Solegnathus (Solegnathus) lettiensis Bleeker, 1860

Fig. 254
Solenognathus lettiensis Bleeker, I 860b: 3 [Letti I. (Banda
Sea, Indonesia)].
Solenognathus guentheri Duncker, 1915:65 (Houtmans
Abrolhos, Western Australia); BMNH I 844.2.15. 76
(holotype).

Common name. -Gunther's pipehorse (Australia).
Characters. - Rings 21-24 (usually 22-24) +
5 1-56, dorsal-fin rays 37-49, total subdorsal rings
9.0-10.75, pectoral-fin rays 22-24, HL ca. 5.57.4 in TL, snout length I .5-1. 6 in HL, snout depth
7.6-9.5 in snout length. Sometimes with bony
platelets on ventral part of gill membrane; body

surfaces largely tuberculate; anterior postdorsal part
of tail not oval in cross-section (Fig. 251 a), the
scutella conical, not clearly elevated or keel-like in
lateral aspect.
Usually with prominent near-black lateral spots
or blotches on trunk, sometimes with faint darkmargined ocelli between the blotches and between
the lateral and superior trunk ridges.

Remarks. - This pipefish, poorly represented in
collections, probably reaches ca. 525 mm TL.
Distribution.-Westem Australia and Indonesia
(Fig. 257) in depths of 146-180 m.
Material examined.- Thirteen specimens, 315510 mm TL, including the holotype (RMNH 7254).

FIGURE 253. Solegnathus (Solegnathus) hardwickii. T<;>p. -OffDampier, Western Australia. Adult male, 440 mm TL (GCRL
16335). Bottom.-OffMonte Bello I., Western Australia. Dorsal aspect of anterior part of adult female 475 mm TL (CSIRO
1753).
'

Common name.

venter of tail sometimes with 2-4 dusky bars (34 rings wide) separated by pale interspaces.

Characters. -Rings 24-26 (usually 25) + 53-5 7,
dorsal-fin rays 40-51 , total subdorsal rings I 0.012.0, pectoral-fin rays 23-26, HL ca. 6.6-7.6 in
TL, snout length 1.6-1.8 in HL, snout depth 6.49.7 in snout length. Body surfaces largely tuberculate; anterior postdorsal part of tail not oval in
cross-section (Fig. 25 la), the scutella conical, not
clearly elevated or keel-like in lateral aspect.
Superior ridges of trunk and anterior third of tail
margined, dorsolaterally, with dark brown or black.
Side of trunk without prominent blotches; side and

Remar~s.-Reachesca. 500 mm TL; males may
be broodmg at 296 mm TL.
Distribution. -Australia, South China Sea and
Japan (Fig. 257). Mostly known from trawl collections in 12-100 m.

FIGURE 255. Solegnathus (Solegnathus) robustus. Off Point Weyland, South Australia. Adult female, 310 mm TL (SAM
F.4678).

I9I I

Fig. 25 5

Material examined-Thirty-three specimens,
196-490 mm TL, including the presumptive holotype (BMNH 1981.6.22.1).

Solegnathus robustus McCulloch, 1911 :28, pl. 9, fig. 2 (off
Flinders I., South Australia).

FIGU RE 254. Solegnathus (Solegnathus) lettiensis. OffShark Bay, Western Australia. Adult female, 392 mm TL (NMV A.1828).

Common name. -Robust pipehorse (Australia).
Characters. -Rings 25-27 (usually 26) + 47-51,
dorsal-fin rays 30-34, total subdorsal rings 8.09.5, pectoral-fin rays 23-25, HL ca. 6.3-7 .6 in TL,
snout length 1.7-1.9 in HL, snout depth 3.7-4.5
in snout length. With bony platelets in gill membrane (Fig. 250c); with a truncate spine beneath
the upper 5-10 pectoral-fin rays; body surfaces spinulose; anteriorpostdorsal part of tail oval in crosssection, the dorsal and ventral scutella keel-like but
not strongly elevated (Fig. 25 lc); with short irregular ridges between scutella and principal body
ridges.
Pale to near-white, usually with some dusky
shading on venter and lower part of side of last 24 trunk rings; sometimes with minute dusky spots
on superior ridges of some rings.
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Remarks. - This pipefish probably fails to reach
400 mm TL. The smallest examined brooding male
is 314 mm TL.
Distribution. -Endemic to the coastal waters of
southern Australia, this pipefish appears to replace
S. spinosissimus westward of the Bass Strait (Fig.
257). Known specimens have been trawled in
depths of 42-68 m.
Material examined.- Twenty-three specimens,
270-350 mm TL, including the holotype (AMS
E.845).

Solegnathus (Solegnathus) robustus McCulloch,

Solegnathus (Solegnathus) spinosissimus Gunther,

1870

Fig. 256

S olenognathus spinosissimus Gunther, I 870: 195 (Tasmania).
Solenognathus fasciatus Gunther, 1880:30, pl. 14, fig. 6
[ 120 fms. (219 m) off Twofold Bay (New South Wales));
BMNH 1897.5.14.462 (holotype).
S o/egnathus robustus naso Whitley, 1941: I 7 (Auckland fish
market, New Zealand); AMS I.14837 (holotype).
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256. Solegnathus (Solegnathus) spinosissimus. Off Sydney, New South Wales, Australia. Top.-Adult male, 373 mm
TL (GCRL 17555). Bottom.- Dorsal aspect of anterior part of adult male, 336 mm TL (GCRL 17503).
FIGURE
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Common name. -Spiny pipehorse (Australia).
Characters. -Rings 24-27 (usually 25-26) +
51-59, dorsal-fin rays 34-42, total subdorsal rings
8.75-11.75, pectoral-fin rays 23-26, HL ca. 5. 17. 2 in TL, snout length 1. 6-1 . 8 in HL, snout depth
5.6-9.1 in snout length. With bony platelets in gill
membrane (Fig. 250c); with a strong truncate spine
beneath the upper 5-10 pectoral-fin rays; body surfaces spinulose; anterior postdorsal part of tail not
clearly oval in cross-section, the dorsal and ventral
scutella elevated and keel-like in lateral aspect (Fig.
251 b).
Plain throughout, with 7 dark bars on dorsum
of trunk, or with bars reduced to one or more pairs
of dark bilateral spots; venter and lower part of side
of last 2-4 trunk rings often dusky.
Remarks. -Specimens from New Zealand tend
to have a more slender snout than Australian material (snout depth in snout length averages 8.5
versus 7.2), and these populations may prove to
represent separate subspecies. Probably reaches ca.
500 mm TL. Some males are brooding at 206 mm
TL but most brood at lengths > 300 mm TL.
Distribution.-Southeastem Australia and New
Zealand (Fig. 257). These pipefishes are sometimes
found on beaches after storms, they occur in depths
of 2-3 m near the Derwent River in Tasmania,
and there is one collection from 400- 550 m. However, most have been taken in trawls in 29-232 m .
174
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Material examined-One hundred and sixteen
specimens, 162-488 mm TL, including two syntypes (BMNH 1860.11.28.55-56).
,. .

Genus STIGMATOPORA Kaup, 1853
Stigmatopora Kaup, 1853:233 (type-species by monotypy:
Syngnathus argus Richardson, 1840).
Pipettella (not of Haeckel, 1887) Whitley, 1951 b:62 (typespecies by original designation: Stigmatopora nigra Kaup,
1856; as subgenus of Stigmatopora).
Nigracus Whitley, 1953: I 35 (replacement name for Pipettella, preoccupied; as new genus).

Diagnosis.-Superior and inferior trunk ridges
continuous with their respective tail ridges, lateral
trunk ridge ends midlaterally between the penultimate trunk ring and 35th tail ring (Fig. 2b).Snout
long and slender, the median dorsal ridge low, entire; longitudinal opercular ridge complete or incomplete; pectoral-fin base protrudes a little laterad, with or without a longitudinal ridge; tail
slender, thread-like distally; principal body ridges
inconspicuous, entire; dorsal-fin origin on trunk,
the fin-base not elevated; scutella without keels;
without dermal flaps. Trunk rings 16-23, tail rings
67-92, dorsal-fin rays 36-75, total subdorsal rings
ca. 15-26, pectoral-fin rays 11-19, anal-fin rays 4,
caudal fin absent, HL ca. 5.9-7.5 in TL, snout
length ca. 1.4-1.7 in HL, snout depth ca. 8-32 in
snout length. Brood pouch under tail, pouch plates
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257. Distributions of the species of the genus Solegnathus.

mature males and is best seen in partially dried
material. The inferior trunk ridge is largely located
on the ventral surface, rather than the side. Some
of the distal tail rings are often lost in preserved
specimens, but counts of tail rings are not required
for identification.

absent or vestigial, pouch folds present, semi pouchclosure (Fig. 3b); adult females sometimes with a
fleshy marginal fold on the lateral trunk ridge. Endemic to Australia, New Zeland and the Auckland
Is.; marine and estuarine. Three species.

Remarks. - The distal termination of the lateral
trunk ridge is often obscured by the pouch folds in

Recent reference. - Dawson, 198 2f.

Key to the Species of Stigmatopora
la. Dorsal-fin origin on 9th-13th trunk ring, lateral trunk ridge ends near or behind vertical from
rear of dorsal-fin base . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
.. ... ..
....... 2
1b. Dorsal-fin origin on 5th-7th trunk ring, lateral trunk ridge ends on or near anal ring ....
.........................
. ... .. . . .. ... . ... nigra, p. 178
2a. Total subdorsal rings 14.75-22.75, dorsal-fin rays 37-64, lateral trunk ridge reaches 8th-20th
tail ring (8th-18th in 97%) .. .. . ........... . ..... .. .... . .. .... .. .... ... .. .. .. . argus, p. 176
2b. Total subdorsal rings 23.0-26.25, dorsal-fin rays 63-74, lateral trunk ridge reaches 22nd-35th
tail ring (24th-32nd in 89%) . . . . . . . . . . . . .
macropterygia, p. 177
.175
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259. Stigmatopora macropterygia. Wellington Harbour, New Zealand. Adult male, 255 mm TL (GCRL 15083).

Stigmatopora macropterygia Dumeril, 1870
Fig. 259
Stigmatophora macropterygia Dumeril, 1870:583 (Oceania).
Stigmatophora longirostris Hutton, I 872:69 (Wellington
Harbour, New Zealand); BMNH 1874.4.26.8 (two presumptive syntypes).

Common name. - Long-snouted pipefish (New
Zealand).
Characters. -Rings 21-22 + ca. 85-92, dorsalfin rays 63-74, dorsal-fin origin on 8th-10th trunk
rings, subdorsal rings 13.5-11.5 + 10.5-13.75 =
23.0- 26.25, pectoral-fin rays 15-19, lateral trunk
FIGU RE

ridge reaches 22nd-35th taii ring, snout length 1.41.6 in HL, snout depth l 0.4-28.3 in snout length.
Gray to dark brown; often plain, sometimes with
bilateral dark spots on the superior trunk ridges or
with indistinct dark bands on the trunk. Mature
females sometimes with black edging on the fleshy
fold along the lateral trunk ridge.

Remarks.-Adult females usually with an expanded fleshy marginal fold on the lateral trunk
ridge. Probably reaches 360-375 mm TL; males
probably brooding at ca. 240-250 mm TL
Distribution-Endemic to New Zealand (Fig.
261) and the Auckland Is. Most specimens are from

258. Stigmatopora argus. Lake Mummuga, New South Wales, Australia. Adult female, ca. 103 mm TL (GCRL

16376).

Stigmatopora argus (Richardson, 1840) Fig. 258

the trunk rings. Pouch folds often with narrow pale
and dark stripes in brooding males.

Syngnathus argus Richardson, 1840:29 ["exact habitat"
unknown (probably Tasmania)].
Stigmatophora olivacea Castelnau, l 872a:244 [St. Vincent's Gulf (South Australia)]; MNHN A. 738 (presumptive holotype).
Gastrotokeus gracilis Klunzinger, 1872:44 [Port Phillip
(Victoria, Australia)].
Stigmatophora depressiuscula Macleay, 1882:299 [King
George's Sound (Western Australia)]; AMS 1.16289-001
(holotype).
Stigmatophora gracilis Macleay, 1882:299 (Tasmania).
Stigmatophora argus var. brevicaudata Lucas, 1891: 14
[Geelong Inner (Victoria, Australia)].

Remarks. - Mature females do not develop the
exceptionally broad trunk common to mature females of S. nigra, but some have a marginal fleshy
fold on the lateral trunk ridge. Tasmanian and
Western Australian populations ofthis pipefish have
somewhat higher numbers of trunk rings, pectoraland dorsal-fin rays, and subdorsal trunk rings than
those from other areas (for data, see Dawson,
1982[). Probably reaches ca. 260-270 mm TL;
males may be brooding at 112 mm TL.
Distribution. -An endemic southern Australian
pipefish known from the Hawkesbury River, New
South Wales to Rottnest I. and Shark Bay in Western Australia, and from Tasmania (Fig. 26 1). Although occasionally found offshore among floating
Sargassum sp., this fish is most commonly taken
among vegetation (e.g. Zostera sp.) to depths of ca.
8 m in bays and estuaries.

Common name. - Spotted pipefish (Australia).
Characters. - Rings 16-23 + ca. 78-9 1, dorsalfin rays 37-64, dorsal-fin origin on 9th-13th trunk
ring, subdorsal rings 11.5-6.25 + 7.0-12.25 =
14. 75-22.75, pectoral-fin rays 13-18, lateral trunk
ridge reaches 8th-20th tail ring, snout length 1.41.6 in HL, snout depth 11.9-31.6 in snout length.
Dorsum and upper part of side of trunk tan to
brown, with or without pale spots, dark spots or
ocelli, often with narrow pale or dark bars between

Material examined - One hundred and thirty
specimens, 66-254 mm TL, including the holotype
(BMNH 1855.9.19.1392).
176

260. Stigmatopora nigra. Top.-Sydney Harbour, New South Wales, Australia. Brooding male, 68 mm TL (GCRL
16372). Bottom.-Gippsland Lakes, Victoria, Australia. Venter of anterior part of adult female, 99.5 mm TL (NMV A.673).
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with brown; venter of head with bilateral dark
stripes crossing suborbital and lower part of opercle; mature females often with prominent dark bars
on venter of trunk; males without stripes on pouch
folds.

depths of <7.5 m and are recorded from intertidal
algal beds, as well as from the vicinity of wharves
and piling.

Material examined - Thirty-seven specimens,
82-349.5 mm TL, including the holotype (MNHN
6054).

Stigmatopora nigra Kaup, 1856

Fig. 260

Common name. - Wide-bodied pipefish (Australia).

Characters. - Rings 16-19 + ca. 67-79, dorsalfin rays 35-47, dorsal-fin origin on 5th- 7th (usually 6th) trunk ring, subdorsal rings 13.5- 10.5 +
4.25- 8.75 = 15.75- 20.75, pectoral-fin rays 11-16,
lateral trunk ridge usually ends on anal ring or 1st
tail ring, snout length 1.5-1.8 in HL, snout depth
7.5-18.7 in snout length.
Gray to dark brown; the dorsum of trunk, usually lighter than upper part of side, plain or blotched
125°

13 5 °

Recent reference. - Dawson, 1977b.

Remarks. - Mature females develop a strikingly
broad trunk (its depth averages ca. 2.2 in trunk
breadth), and infrequently have a fleshy fold on the
lateral trunk ridge. New Zealand specimens have
somewhat higher numbers of subdorsal trunk rings
than those from Australia (6.75-9.0 versus 4.57.5), and there is some geographic variation in meristic values of Australian populations (see Dawson, 1982[). Probably reaches 170-175 mm TL;
males may be brooding at 65-70 mm TL.
Distribution. - Bays, estuaries and shallow coastal waters of southern Australia and New Zealand
(Fig. 261 ). In Australia, this pipefish is known from
Tasmania, and from Tangalooma Point, Queensland (ca. 2 7° l 2'S, 15 3°22'E) south and westward to
the offings of Port Denison, Western Australia (ca.
29°l6'S, l 14°55'E).
Material examined-About one hundred specimens, 35- 162 mm TL, including one presumptive
syntype (MNHN 6055).

Stigmatopora niger Kaup, 1853:233 (nomen nudum).
Stigmatophora nigra Kaup, 1856:53 (Tasmania).
Stigmataphora (sic) hoops Castelnau, 1872b:203 (nomen
nudum).

115°

tail; pouch plates and folds present; pouch-closure
uncertain, apparently everted or semi (Figs. 3a-b).
A monotypic genus endemic to southern Australia;
manne.

principal body ridges essentially entire; dorsal-fin
origin on trunk; scutella not keeled; without dermal
flaps. Trunk rings 19-21 , total rings 58-62, total
subdorsal rings 5.0-6.25, pectoral fins present, analfin rays 3-4, caudal-fin rays 8. Brood pouch under
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F IGU RE 262. Stipecampus cristatus. Port Phillip Bay, Victoria, Australia. Top.-Juvenile, 104 mm SL (GCRL 16451). Bottom.-Adult male, 220 mm SL (AMS 1.19211-006).
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Distributions of the species of the genus Stigmatopora, excluding a record of S. macropterygia from the Auck-

land Is.

Genus STIPECAMPUS Whitley, 1948

trunk ridge ends, with or without ventral deflection,
between last trunk ring and 3rd tail ring (Figs. 2bc). Median dorsal snout ridge high, entire to a little
emarginate, confluent behind with supraorbital
ridges; opercular and other head ridges vestigial or
obsolete; pectoral-fin base without distinct ridges;

Stipecampus Whitley, l 948b:75 (type-species by original designation: I chthyocampus cristatus McCulloch and Waite,
1918).

Diagnosis. -Superior and inferior trunk ridges
continuous with their respective tail ridges; lateral
178

Stipecampus cristatus (McCulloch and Waite,
1918)
Fig. 262

mm SL; the brood pouch is developing in some
males at 190 mm SL.

Ichthyocampus cristatus McCulloch and Waite, 1918:40,
fig. 26 (Spencer Gulf, South Australia).

Distribution.- Victoria, South Australia, and
Flinders I., Tasmania (Fig. 263). Most material is
from dredge and SCUBA collections to depths of
ca. 15 m. Appears to live among brown and red
algae in sheltered reef habitats (Last et al., 1983).

Common name. -Ring-backed pipefish (Australia).

Characters.-Rings 19-21 + 39-42, dorsal-fin
rays 26- 30, subdorsal rings 1.5-0.5 + 4.0-5.75 =
5.0-6.25, pectoral-fin rays 10-13 (usually 12), HL
12.8- 14.3 in SL, snout length 3. 1- 3.6 in HL, snout
depth 1.3-1.6 in snout length.
Dorsum and side of head often with narrow parallel brownish stripes; juveniles with indications of
bars crossing side and dorsum of body, adults irregularly blotched; dorsal fin with a dark blotch
anteriad.

Syngnathoides Bleeker, 185la:231 [type-species by original
designation: S yngnathoides blochii Bleeker, 1851 (= Syngnathus biaculeatus Bloch, 1785)).
Gasterotokeus Kaup, 1853:230 (type-species by monotypy:
Syngnathus biaculeatus Bloch, 1785).

Remarks. - The lateral trunk ridge terminates
with an irregular distal deflection in ca. 24% of the
examined ridges. Probably reaches ca. 230- 240

Diagnosis. -Superior and inferior trunk ridges
continuous with their respective tail ridges, the in-

Material examined-Twenty-eight specimens,
17-220 mm SL, including the holotype (SAM
F.569).
Genus SYNGNATHOIDES Bleeker, 1851
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Syngnathus biaculeatus Bloch, 1785: 10, pl. 121 , figs. 1, 2,
2a (East Indies).
Syngnathus tetragonus Thunberg, 1786:301 , pl. 4, figs. 12 [Java (Indonesia)].
Syngnathoides blochii Bleeker, 1851 a:259 [Banda Neira
(Indonesia)].
Stigmatophora unicolor Castelnau, 187 5:49 (Port Walcott,
Western Australia); MNHN A.737 (holotype).

eral dark spots or blotches on venter of some trunk
nngs.
Remarks. - Trunk rings are 15-17 (usually 16)
in most populations, but number 17-18 in examined western Australian material. These fish also
tend to have high frequencies of dorsal-fin rays (4449 versus 38-45) and otherwise differ from material from other areas. Probably reaches ca. 300
mm TL; males may be brooding at 180 mm TL.

Common name.-Alligator pipefish (South Africa).
Characters. -Rings 15-18 + ca. 40-54, dorsalfin rays 38-48, subdorsal rings 2.0-0.25 + 7.510.5 = 8.5-11.75, pectoral-fin rays 20-24 (usually
22), HL ca. 4.9-6.3 in TL, snout length ca. 1.71. 8 in HL, snout depth ca. 5. 3-7. 8 in snout length.
Mainly greenish to brown with variable darker
markings, sometimes with a narrow dark stripe on
opercle. Subadult- adult females often with bilat-

Distribution. -Known from the northern Red
Sea, the eastern coast of Africa and eastward _to
Japan (Sagami Bay), Samoa and the Tonga Is. (Fig.
265). Commonly found in coastal shallows over or
among vegetation; juveniles sometimes taken in
offshore surface samples.
Material examined-Ninety-one specimens, 37283 mm TL.
Primary type. -Apparently none.

Syngnathoides biaculeatus (Bloch, 1785)

Fig. 264
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263. Distribution of Stipecampus cristatus.

ferior trunk ridge inconspicuous and located on
venter of trunk; lateral trunk ridge deflected dorsad
behind anal ring, ends just below superior tail ridge
near rear of dorsal-fin base (Fig. 2a); trunk compressed dorsoventrally. Median dorsal snout ridge
low, entire; usually with a spine-like point on supraorbital ridge over posterior third of orbit; opercle without a longitudinal ridge; pectoral-fin base
protruding laterad, usually with two distinct ridges;
principal body ridges low, entire to finely denticulate; dorsal-fin origin on trunk, the fin-base not

elevated; caudal fin absent, the tail slender distally,
prehensile; scutella absent; dermal flaps well developed in juveniles, often absent in adults. Trunk
rings 15-18, total rings ca. 45-72, total subdorsal
rings 8.5-11.75, pectoral fins present, anal-fin rays
4. Male brood area under trunk, without pouch
plates or folds, the eggs deposited in open membranous compartments. A monotypic genus represented in the Red Sea, Indian Ocean and western
Pacific Ocean; marine.

1so•
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Distribution of Syngnathoides biaculeatus.

or confluent with lateral and superior tail ridges (in
some species), inferior trunk and tail ridges continuous (Figs. 2e-f). Median dorsal snout ridge low,
entire; snout without dorsolateral spines or denticulations, without a median lateral ridge or spine(s);
median dorsal head ridges not strongly elevated;
supraopercular ridge absent. Longitudinal opercular ridge often prominent and complete in early
juveniles, typically incomplete or vestigial in Sl_lbadults-adults; pectoral-fin base not protrudmg
strongly laterad, usually with 1-2 longitudinal
ridges; dorsal-fin origin usually on trunk, the finbase not strongly elevated in subadults-adults;
principal body ridges little elevated, the margins
entire to finely denticulate in most adults, sometimes spiny in early juveniles; scutella not keeled;

Genus SYNGNATHUS Linnaeus, 1758
Syngnathus Linnaeus, 1758:336 (type-species by subsequent
designation by Opinions 45 and 77 of International Commission of Zoological Nomenclature: Syngnathus acus
Linnaeus, 1758).
Tiphle Rafinesque, 1810: 18 [type-species by original designation: Tiphle hexagon us Rafinesque, 1810 (= Syngnathus
typhle Linnaeus, 1758)].
Siphostoma Rafinesque, 1810: 18 (type-species by original
designation: Syngnathus pelagicus Linnaeus, 1758).
Dermatostethus Gill, 1863:283 [type-species by original designation: Dermatostethus punctipinnis Gill, 1863 (= Syngnathus acus Linnaeus, 1758)].
Syrictes Jordan and Evermann, 1927:504 (type-species by
original designation: Syngnathus fuscus Storer, 1839).
FIGU R E 264. Syngnathoides biaculeatus. Top.-Halmahera I., Indonesia. Subadult, 175 mm TL (GCRL 17019). Bottom.Umboi I., Papua New Guinea. Ventral aspect of trunk illustrating membranous egg-compartments of brooding male, 213.5
mm TL (GCRL 16959).
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Diagnosis.-Superior trunk and tail ridges discontinuous, lateral trunk ridge ends near anal ring
181

subadults-adults typically without spines, prominent denticulations or dermal flaps. Trunk rings
14-24, total rings ca. 43-71, dorsal-fin rays 2249, total subdorsal rings 5.5-14.0, pectoral-fin rays
10-1 7 (except 6-8 in S. watermeyerz), anal-fin rays
2-4, caudal-fin rays I 0. Brood pouch under tail,
pouch plates and folds present, inverted pouchclosure (Fig. 3c), anal papilla not minutely spinulose in mature females. Atlantic and Indo-Pacific;
freshwater, estuarine and marine. About 30 species
and 12 are treated here.
Remarks. - The lateral body ridge configuration
is highly variable in some species (e.g. S. acus, S.
schlegeh), and the lateral trunk and tail ridges may
be unilaterally or bilaterally continuous or discontinuous. Preserved coloration is variable in most
species, ground color generally ranges from greenish to brown and persistent characteristic markings
are uncommon.
I have only seen the presumptive female bolotype of S. macrophthalmus, and retention of this
species in the genus Syngnathus is provisional,
pending study of additional material. Similarly, S.
watermeyeri, differing from congeners in having
so•
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low numbers of pectoral-fin rays (6-8 versus 1014 in congeners), is provisionally retained in the
genus Syngnathus.
This genus has generally been treated as cosmopolitan but present information clearly indicates a disjunct distribution in the Indo-Pacific region. Excluding the somewhat questionable S.
macrophthalmus which is known only from the
northern Red Sea, Indo-Pacific taxa referable to
the genus Syngnathus are apparently restricted to
the southeastern coast of Africa, western Pacific
coasts from northern Vietnam to Japan and eastern
Russia, and the Pacific coast of the Americas (Fig.
266).
Several species (e.g. S. acus, S. schlegeli, S. leptorhynchus, S. euchrous, etc.) are very similar in
meristic values and general morphology. Consequently, the identification of specimens lacking locality data may well be difficult or impossible. As
noted previously, most of the present information
on eastern Pacific species of Syngnathus is derived
from Fritzsche (1980).

7a. Snout slender, its depth averages 7.7 or more in snout length . . . . . . . . . . . . . .
7b. Snout deeper, its depth averages 6.8 or less in snout length . ... . . . . . . . . . .
8a. Total rings 55-65 . . . . . . . . . . . . .
8b. Total rings 66-71 . .

~
1

..... .. ... ....... ..... ... .. .. ...... ...... ... .. 9
. . . . . . . ...... . .. . . . . . . . . . . .. .. californiensis, p. 185

9a. Trunk rings 18-20, 19 or more in 90% .. . . . . . . . . . .. . .. . . . . . . .. . ... .. . .. ... schlegeli, p. 189
9b. Trunk rings 16-18, 17 or fewer in 89%
... . . .... . ... . .. carinatus, p. 185
10a. Total rings 53-63, snout depth averages 5.4-6.0 in snout length . . . . . . . . . . . . . . . . . . . . . . . ~~
10b. Total rings 63-68, snout depth averages 6.8 in snout length . . . . . . . . . .
. . exilis, p. 1
1 la.

~i~no!u~~~~~t~d ~e-ctoral_fin_reac_he_s_ante_rior thir_d of_2_nd :trunk_ri~g, snou_t_d~~;~o~~;~~\~s:p: 187

11b. Tip of adpressed pectoral fin reaches to or beyond antenor margm of 3rd trunk nng, snout
. ..... macrobrachium, p. 188
depth averages 6.0 in snout length . .

Recent references. -Dawson, 1982b; Fritzsche,
1980.
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FIGURE 266. General distribution of species of the genus Syngnathus, excluding S. macrophthalmus which is known only
from the northwestern Red Sea.

Key to the Indo-Pacific Species of Syngnathus

2a. Pectoral-fin rays 10-15 . . . . . . . . . . . . .
2b. Pectoral-fin rays 6-8 . . . . . . . . . . . . . . . .

2
7

.. .. .... .. ... ... .. .
.. 3
. . .. . .... . ... .. .. . . . . . .. watermeyeri, p. 190

3a. Trunk rings 14-I 6 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
3b. Trunk rings 17-21 . . . . . . . . .
................
4a. Subdorsal tail rings 5.0-7.25, snout depth averages 3.2 in snout length
4b. Subdorsal tail rings ca. 4.0, snout depth ca. 5.6 in snout length . . . .

4
5

. . ... ... auliscus, p. 184
macrophthalmus, p. 188

... . .... .. .. .... .... .. .... ... .. .... .
6
... .. .. .... .... .... .
. .. .. . . . . .. . . euchrous, p. 185
182

FIGURE 267. Syngnathus acus. Knysna Lagoon, South Africa. Top.-Female or juvenile male, 128 mm SL. Bottom.-Adult
female, 236 mm SL (GCRL 17 11 7).

Syngnathus acus Linnaeus, 175 8

la. Snout relatively short, its length averages 2.0-3.0 in HL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
lb. Snout longer, its length averages 1.7-1.9 in HL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

5a. Tail rings 36-43, 42 or fewer in 98%
5b. Tail rings 41-49, 43 or more in 83%

6a. Trunk rings 17-19, 18 or fewer in 94%; dorsal-fin rays 31-34, 33 or fewer in 89% ; . . . . . . . .
.. . . .. . . ...... . ...... . . ... ... . .... . .. .. . . . ..... . . . . ... .. . ..... . . msulae, p. 187
6b. T~~~k ·ri~gs 18-21 , 19 or more in 84%; dorsal-fin rays 33-42, 34 or more in 97% .. acus, p. 183

Characters. - Rings 18-21 (modally 19) + 3643, dorsal-fin rays 33-42, subdorsal rings 2.00.0 + 7.25-9.75 = 8.0-10.75, pectoral-fin rays
I 0-14 (usually 12-13), HL 7 .3-9 .0 in SL, snout
length 1.7-2.2 in HL, snout depth 4.2-7.8 in snout
length.
Light greenish to dark brown; markings variable.

Fig. 267

Syngnathus acus Linnaeus, 1758:337 ("in Europa").
Syngnathus rubescens Risso, 1810:66 (Nice).
Syngnathus temminckii Kaup, 1856:36 (Cape of Good
Hope); RMN H 3876 (two syntypes).
Syngnathus brachyrhynchus Kaup, 1856:42 [Isle of Bourbon (Reunion I.)]; MNHN 6133 (holotype).
Syngnathus delalandi Kaup, 1856:45 (Cape of Good Hope);
MNHN 6139 (syntype).
Syngnathus alternans Gi.inther, 1870: 162 (Seychelles);
BMN H 1855.9.19.1395 (holotype).

Remarks. - This species probably reaches ca. 300
mm SL in South African waters and males may
be brooding at ca. 125 mm SL; total lengths of
450-460 mm have been reported for some northern European specimens.

Common name. - Longnose pipefish (South Africa).
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Distribution.-Atlantic coast of Norway, southward to the Cape of Good Hope and eastern coast
of Africa northward to Zululand (ca. 28°S). Early
literature records from Indonesia, the Seychelles,
Reunion I. and elsewhere in the Indian Ocean have
not been confirmed by subsequent collections.
Often associated with vegetation such as Zostera
sp., this is reported to be the most common pipefish

in South African estuaries. Although reported to
depths of at least 110 m in offshore trawl samples,
actual maximum depth of capture is uncertain.
Material examined (South Africa).-Seventynine specimens, 70.5-288.5 mm SL.
Primary type. -Apparently none.

Syngnathus californiensis Storer, 1845

Remarks. - Reaches at least 533 mm SL and
males may be mature at 197 mm SL.

Fig. 269

Syngnathus californiensis Storer, 1845:73 (California).

Distribution. -Eastern Pacific Ocean from Bodega Bay, California southward to Bahia Santa
Maria, Baja California, Mexico (ca. 38°15'N24045'N). Usually found among attached or drifting kelp (Macrocystis sp.).

Common name.-Kelp pipefish (United States).
Characters.-Rings 19-22 (usually 21) + 46-52,
dorsal-fin rays 40-48, subdorsal rings ca. 2.0-0.25
+ 7.5-9.5 = 8.5-10.5, pectoral-fin rays 12-14, HL
6.2-8.9 in SL, snout length 1.5-2.0 in HL, snout
depth averages ca. 7. 7 in snout length. Snout a little
compressed laterally; without ridges on pectoralfin base.
Tan to brown, often with a dark lateral stripe on
snout and wavy lines on head and side of trunk.

Material examined-Four specimens, 136-202
mm SL.
Primary type. -Holotype lost (Fritzsche, 1980).
Recent reference. -Fritzsche, 1980.

FIGURE 268. Syngnathus auliscus. Teacapan, Sinaloa, Mexico. Adult female, 123 mm SL (GCRL 6572).

Syngnathus auliscus (Swain, 1882)

Fig. 268

Remarks. -Fritzsche (1980) notes that dermal
flaps are present in some instances. If this is the
case, then S. auliscus would appear to be the only
species of Syngnathus sensu stricto to have dermal
flaps.
Reaches at least 178 mm SL and males may be
mature at 71 mm SL.

Siphostoma auliscus Swain, 1882:310 [San Diego, Santa
Barbara (California)].
Siphostoma sinaloae Jordan and Starks, 1896:268 [Mazatlan (Mexico)]; CAS-SU 2945 (holotype).
Syngnathus tweedlei Meek and Hildebrand, 1923:259, pl.
18 (Chame Point, Panama); USNM 82088 (holotype).

Distribution. -Eastern Pacific Ocean from the
Santa Barbara Channel, California southward to
Paita, Peru (ca. 34°25'N-05°l l'S). Usually among
vegetation in bays and estuaries, occasionally
among floating Sargassum sp.

Common name. -Barred pipefish (United
States).
Characters.-Rings 14-16 (usually 15) + 34-39,
dorsal-fin rays 26-33, subdorsal rings ca. 1.5-0.25
+ 5.0-7.25 = 6.0-8.0, pectoral-fin rays 10-14, HL
7.1-10.1 in SL, snout length 2.0-2.8 in HL, snout
depth averages ca. 3.2 in snout length.
Usually light tan to brown, body often with pale
or dark bands spaced 5-6 rings apart.

Material examined-Fifteen specimens, 44-124
mm SL.
Primary type.-Syntypes lost (Fritzsche, 1980).
Recent reference. -Fritzsche, 1980.

FIGURE 269. Syngnathus californiensis. Isla Coronado, Baja California, Mexico. Presumptive female, 202 mm SL (GCRL
11511).
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FIGURE 270. Syngnathus carinatus. Off San Felipe, Baja California, Mexico. Brooding male, 195 mm SL (GCRL 15715).

Syngnathus carinatus (Gilbert, 1892)

to the western Pacific S. schlegeli, and distinguished S. carinatus by its longer snout, chain-like
color pattern, and continuation ofthe superior trunk
ridge to or above the gill opening. I find little difference in the relative snout length of these species,
chain-like markings occur in some specimens of S.
schlegeli and the anterior terminus of the superior
ridge may extend to the gill opening in both taxa.
Reaches at least 230 mm SL and males may be
mature at 175 mm SL.

Fig. 270

Siphostoma carinatum Gilbert, 1892:547 [31°31 '45"N,
114°19'W (northern Gulf of California)].

Common name.
Characters.-Rings 16-18 (usually 17) + 39-43,
dorsal-fin rays 40-46, subdorsal rings ca. 1.75-0.0
+ 7 .5-11.0 = 9 .0-12.0, pectoral-fin rays 13-15,
HL 7 .1-8. 6 in SL, snout length 1. 6-1. 8 in HL,
snout depth averages ca. 8.4 in snout length. Median dorsal snout ridge sometimes finely denticulate; principal body ridges distinct, finely denticulate.
Recently preserved fish with silvery opercle and
pectoral-fin base; venter of body white; body elsewhere green to brown, often with white surrounding the scutella and connected to form a chain-like
pattern.

Distribution. -An eastern Pacific form endemic
to the northern Gulf of California (north of 28°N).
Mate rial examined. - Fourteen specimens, 173207 mm SL.
Primary type. -Lectotype (CAS-SU 240).
Recent reference.-Fritzsche, 1980.
Syngnathus euchrous Fritzsche, 1980

Remarks. -Among eastern Pacific congeners,
this species is most similar to S. macrobrachium
from which it is distinguished by its longer snout
(snout length in HL ratio averages 1.7 versus 1.9
in S. macrobrachium) and by its relatively shorter
pectoral fin (crosses 1-1. 5 trunk rings versus 2 rings
or more in S. macrobrachium). Fritzsche (1980)
considered S. carinatus to be most closely related

Fig. 271

Syngnathus euchrous Fritzsche, 1980:208, fig. 12a (Bahia
Todos Santos, Baja California, Mexico).
Syngnathus euchrous ollotropis Fritzsche, 1980:209, fig.
12b (Bahia Tortugas, Baja California, Mexico).

Common name. -Chocolate pipefish (United
States).
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found off sand beaches among clumps of detached
algae; sometimes associated with flotsam.

Primary type. -Holotype (formerly AMNH
5203, now USNM 87543).
Recent reference. -Fritzsche, 1980.

Material examined-Two specimens, 142-160
mm SL.

FIGU RE 271.

Syngnathus euchrous. La Jolla, California. Adult female, 147 mm SL, paratype (GCRL 15757).

Characters. -R.ings 18-20 (usually 19) + 41-49,
dorsal-fin rays 33-45, subdorsal rings ca. 1.5-0.25
+ 6.0-9.0, pectoral-fin rays 11-14, HL 8.3-11.2
in SL, snout length 1.8-2.5 in HL, snout depth
averages ca. 5 in snout length.
Brownish to orange brown; body spotted or
streaked with pale, sometimes with a dark stripe
above the lateral trunk ridge and a median dark
stripe on venter of trunk.

Reaches at least 296 mm SL and males may be
mature at 102 mm SL.
Distribution. - Eastern Pacific Ocean from Redondo Beach, California southward to Bahia de
Ballenas, Baja California, Mexico (ca. 33°5 l 'N26040'N). The typical subspecies (S. e. euchrous) is
described as occurring " near bottom off rocky
shores," whereas S. e. ollotropis is described from
"eelgrass beds and drifting algae."

Remarks. - Two nominal subspecies (S. e. euchrous, S. e. ollotropis) originally described for this
species, are not recognized here. Their distributions
overlap in part, and they are mainly distinguished
by minor differences in meristic values, coloration
.
'
and habitat.

Material examined.- Thirty-seven specimens,
61-17 5 mm SL, including 22 paratypes of S. e.
euchrous (GCRL 15757) and 15 paratypes of S. e.
ollotropis (GCRL 15 758).
Primary type. -Holotype (SIO H47-68).

FIGURE 273.

Syngnathus insulae. Isla Guadaloupe, Baja California, Mexico. Subadult, I 16.5 mm SL, paratype (GCRL 15756).

Syngnathus insulae Fritzsche, 1980

Fig. 273

Syngnathus insulae Fritzsche, I 980:2 I 5, fig. 12d (Caleta
Malp6mene, Isla Guadaloupe, Mexico).

torhynchus and may eventually prove to be best
treated as a subspecies thereof.
·
Reaches at least 204 mm SL and males may be
mature at 125 mm SL.

Common name.

Distribution. -An eastern Pacific form endemic
to Isla Guadaloupe, Mexico (ca. 29°00'N,
118° l 5'W). Usually among algae in depths of 2034 m, sometimes among floating Sargassum sp.

Characters. - R.ings I 7-19 (usually 17-18) +
40-42, dorsal-fin rays 31- 34, subdorsal rings ca.
1.25-0.25 + 6.5-8.0, pectoral-fin rays 10-12, HL
8.6-9.3 in SL, snout length 1.7-2.3 in HL, snout
depth averages ca. 4. 7 in snout length.
Shades of tan, without distinctive markings.

Mate rial examined. - Two paratypes, 9 3-11 7
mm SL, GCRL 15756.
Primary type.-Holotype (SIO 63-169).

Remarks. -Apparently closely related to S. lep-

FIG URE 272.

Syngnathus exilis. Cabo Colnett, Baja California, Mexico. Adult female, 141 mm SL (GCRL J 5716).

Syngnathus exilis (Osburn and Nichols, 1916)

Fig. 272
Siphostoma exile Osburn and Nichols, 19 16: 153, fig. 7
[West San Benito I., Baja California (Mexico)].

Common name. -Barcheek pipefish (United
States).

erages ca. 6.8 in snout length. R.idges on pectoralfin base absent or vestigial; posterior half of trunk
somewhat swollen or enlarged in dorsal and lateral
aspects.

F IGURE 274. Syngnathus leptorhynchus. Puget Sound, State of Washington, U.S.A. Adult female, 176 mm SL (GCRL 207 15).

Remarks. - Reaches at least 25 3 mm SL and
males may be mature at 125 mm SL.

Syngnathus leptorhynchus Girard, 1854

Distribution. -Eastern Pacific coasts from Half
Moon Bay, California southward to Bahia Magdalena, Baja California, Mexico, including the
channel islands of California and Isla Guadalupe,
Mexico (ca. 37°30'N-24°30'N). Demersal fish often

Characters. -R.ings 17-21 (usually 18) + 43-49,
dorsal-fin rays 36-43, subdorsal rings ca. 2.0-0.0
+ 7.0-9.5, pectoral-fin rays 11- 14, HL 6.8-9.8 in
SL, snout length 1.6-2.0 in HL, snout depth av-
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Syngnathus abboti Girard, I 859:346 (San Francisco, California).
Syngnathus arundinaceus Girard, 1859:346 (coast of California).
Syngnathus dimidiatus Gill, 1863:284 (replacement name
for S. brevirostris Girard, preoccupied).
Siphostoma barbarae Swain in Swain and Meek, 1884 :238
(Santa Barbara, California).

Fig. 274
Syngnathus brevirostris (not ofRUppell, 1838) Girard, 1854:
156 (San Diego, California).
Syngnathus leptorhynchus G irard, 1854 : 156 (San Diego,
California).
Syngnathus griseolineatus Ayres, 1854: 14 (locality not
stated, probably San Francisco Bay, California).
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Common name. -Bay pipefish (United States).

are very similar to those of S acus and S. schlegeli,
and identification of specimens lacking locality data
will be difficult. Reaches at least 300 mm SL and
males may be mature at 80 mm SL.

Characters.-Rings 16-21 (usually 17-19) +
36-46, dorsal-fin rays 28-43, subdorsal rings 1.50.0 + 6.0-9.0, pectoral-fin rays 11-13, HL 5.69.3 in SL, snout length 1.6-2.4 in HL, snout depth
averages ca. 5.4 in snout length.
Mainly brownish, variably mottled, blotched or
striped. ·

Distribution. -Eastern Pacific Ocean from
southeastern Alaska southward to Bahia Santa
Maria, Baja California, Mexico (ca. 55°N-24°45'N).
Usually found among eelgrass in bays and estuaries, sometimes taken in shallow offshore waters.

Remarks. - This species exhibits substantial
north-south clinal variation in frequencies of tail
rings and dorsal-fin rays. In addition to having generally higher meristic values, representatives of
northern populations tend to have poorly developed head ridges. Representatives of this species

Material examined. - Twenty-one specimens,
140.5-274 mm SL.
Primary type.-Holotype (USNM 970).
Recent reference. -Fritzsche, 1980.

F1GuRE 276. Syngnathus macrophthalmus. Suez, northern Red Sea. Juvenile or subadult, ca. 62 mm SL, holotype (BMNH
1869.6.21.7).

Dorsum and sides of body with broad, diffuse,
dark bars; venter of trunk with dark bars on margins of rings.

pending collection and study of additional material. Reported to reach 122 mm TL, and males
may be mature at ca. I 00 mm SL.

Remarks. - The foregoing is based on the descriptions of Duncker (1915, 1940) and my examination of the damaged and faded holotype. The
taxonomic status of this species is uncertain, and
it is provisionally retained in the genus Syngnathus

Distribution. -Known only from Suez, and the
vicinity of Hurghada (Al Ghardaqa), ca. 27°13'N,
in the northwestern Red Sea.
Material examined.- The juvenile or subadult
holotype, ca. 62 mm SL (BMNH 1869.6.21.7).

F1GURE 275. Syngnathus macrobrachium. Pucusana, Peru. Adult male, 192 mm SL (GCRL 11866).

Material examined. -Sixteen specimens, 77-214
mm SL.

Syngnathus macrobrachium Fritzsche, 1980

Fig. 275

Primary type. -Holotype (USNM 17650 I).

Syngnathus macrobrachium Fritzsche, 1980:207, fig. 10a
(Huasco, Chile).

Syngnathus macrophthalmus Duncker, 1915

Common name.
Characters. -Rings 16-18 (usually 17-18) +
40-43, dorsal-fin rays 36-44, subdorsal rings ca.
2.25-0.5 + 7.0-9.0 = 9.0-10.25, pectoral-finrays
12-15, HL 6.6-8.2 in SL, snout length 1.8-2.0 in
HL, snout depth averages ca. 6.0 in snout length.
Adpressed pectoral fin reaches to or beyond anterior margin of 3rd trunk ring.
Light brown to dusky, usually with indications
of dark stripes on side and venter of snout, sometimes with indistinct pale bars on body.

Fig. 276
Syngnathus (Parasyngnathus) macrophthalmus Duncker,
1915:83 [Suez (Red Sea)].

Common name.
Characters.-Rings 13-14 + 34-36, dorsal-fin
rays 22-25, dorsal-fin origin between anterior margin of last trunk ring and posterior margin of 2nd
tail ring, total subdorsal rings 4. 7 5-6.0, pectoralfin rays 14-16, HL ca. 6.7 in SL, snout length 2.1
in HL, snout depth 5.6 in snout length. Median
dorsal snout ridge ends near anterior margin of
orbit, not continued on interorbital; opercular ridge
complete, prominent and essentially straight; pectoral-fin base without distinct ridges; body ridges
prominent and entire, the superior ridges somewhat elevated.

Remarks. -See this section under S carinatus.
Reaches at least 255 mm SL and males may be
mature at 84 mm SL.
Distribution. -Eastern Pacific Ocean from
Tumbes, Peru to Puerto Montt, Chile (ca. 03°34'S41029'S).
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FIGURE 277. Syngnathus schlegeli. Wakasa Bay, Honshu I., Japan. Top.-Subadult, 134.5 mm SL. Bottom.-Adult male,
152.5 mm SL (GCRL 15702).

Syngnathus schlegeli Kaup, 1856

Fig. 277

Syngnathus schlegeli soldatovi Lindberg in Soldatov and
Lindberg, 1930: 79, fig. 22 [Peter The Great Bay (eastern
Russia)].

Syngnathus tenuirostris (not of Rathke, 1837) Temminck
and Schlegel, 1850:273, pl. 120, fig. V, not fig. VI as
given in text (Japan).
Syngnathus schlegeli Kaup, 1856:46, 75 (Japan, China).
Syngnathus acusimilis Gunther, 1873:380 (Chefoo, north
China); BMNH 1873.9.23.28-31 (four syntypes).

Common name. -Seaweed pipefish (Japan).
Characters. -Rings 18-20 (usually 19) + 38-46,
189

dorsal-fin rays 30-47, subdorsal rings 1. 75-0.0 +
6.5- 11.0 = 7.75-12.75, pectoral-fin rays 11-15
(usually 12-13), HL 7 .0-9 .4 in SL, snout length
1.6-2.0 in HL, snout depth 5.6-11.3 in HL.

in most morphological features. Compared to the
South African population of S. acus, S. schlegeli
differs principally in having a lower snout length
in HL ratio (1.6-2.0 versus 1.7-2.2) and a more
slender snout (snout depth in snout length averages
ca. 8.0 versus 5.8 in S. acus). I here regard these
taxa as species, but future studies may show that
S. schlegeli, as well as S. leptorhynchus, is best
treated as a subspecies of S. acus.
Probably reaches 280-290 mm SL and some
males are brooding at 130 mm SL.

Remarks.-! have examined the four syntypes
of S. acusimilis (BMNH 1873.9.23.28-31) and six
other specimens identified as this species from
China, Korea and Vladivostok, Russia. Compared
to specimens of S. schlegeli from Japan, Korea and
China (Shanghai), these fish have somewhat higher
frequencies of tail rings (40-46 versus 38-42), dorsal-fin rays (40-47 versus 30-42), total subdorsal
rings (8.5-12.75 versus 7.75-10.75) and tend to
have a more slender snout (snout depth in snout
length averages 8.4 versus 7. 7 in S. schlegelz). Such
differences are within the expected range of clinal
variation of species of Syngnathus and I consider
S. acusimilis to be conspecific with S. schlegeli.
Chen (1935) and others have treated S. schlegeli
as a junior synonym of S. acus, and these pipefishes
overlap in most meristic values and generally agree

Distribution. - Gulf of Tongking, northward to
the vicinity of Vladivostok, including Taiwan, the
Ryukyu Is. and the main islands of Japan. Evidently most common in estuaries and in association with Zostera sp. and other vegetation.
Mate rial examined. - Three hundred specimens, 65.5-260 mm SL.
Primary type. - Holotype lost (Boeseman, 1947).

to Japan, the Mariana Is., and New Caledonia;
marine. Three species.

Diagnosis. -Superior trunk and tail ridges discontinuous, the trunk ridge arched dorsad on subdorsal rings; inferior trunk ridge ends at anal ring;
lateral trunk ridge confluent with inferior tail ridge
(Fig. 2h). Median dorsal snout ridge a little elevated
above nares, entire to irregularly denticulate; opercle usually with a low, complete or incomplete,
ridge angled upward toward gill opening; pectoralfin base without distinct ridges; 1st trunk ring clearly longer than 2nd; principal body ridges low,
essentially entire; dorsal-fin origin on trunk, the
fin-base somewhat elevated; scutella not keeled;
dermal flaps present or absent in adults, those on
dorsum of body exceptionally elongate in planktonic young. Trunk rings 21-24, total rings 64-86,
dorsal-fin rays 24-32, total subdorsal rings 4.756.5, pectoral-fin rays 14-19, anal-fin rays 4, caudal-fin rays typically 9, HL 9.7-16.0 in SL, snout
length 1.5-2.8 in HL, snout depth 2.9-11. 1 in snout
length. Brood pouch under tail, pouch plates little
enlarged, pouch folds present, everted pouch-closure (Fig. 3a). Red Sea and Arabian Gulf eastward

Remarks. - The caudal fin is rather long and
rounded in juveniles, but it is often lost, regenerated, vestigial or represented by stubby rudimentary rays in subadults-adults. The typical adult fin
is truncate or obliquely angular in T. bicoarctatus
and T. serratus (Fig. 279a), the ventralmost ray is
usually longer or thicker than the others, and the
lower interradial membrane is usually deeply incised or absent. In T. longirostris, the caudal fin of
adults is usually rounded (Fig. 279b). The very
elongate dermal appendages present in planktonic
young (Dawson et al., 1979) apparently function
as flotation processes.
Specimens in collections often lack part of the
tail or have a regenerated caudal fin. Identifications
based on number of rings should be verified by
reference to other characters in the key and species
accounts.
Recent references. -Dawson et al., 1979; Dawson, 1984g.

b
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FIGURE 279.

Key to the Species of Trachyrhamphus
FIGU RE 278.

Syngnathus watermeyeri. Kareiga River, South Africa. Brooding male, 102 mm SL, paratype (RUSI 5731).

Syngnathus watermeyeri Smith, 1963

or less centered on ridge in congeners), and in having barely inverted pouch folds (distinctly inverted
in congeners). Its generic relationships are uncertain and retention in the genus Syngnathus is provisional.
Reaches ca. 120 mm SL and males may be
brooding at 93 mm SL.

Fig. 278

Syngnathus watermeyeri Smith, 1963:538, pl. 82, figs. gh (Kasouga and Bushmans rivers, southeast Africa).

Common name.-River pipefish (South Africa).
Characters.-Rings 16-18(usually 17) + 37-40,
dorsal-fin rays 28-32, dorsal-fin origin from anterior margin of last trunk ring to middle of 1st tail
ring, total subdorsal rings 6.75- 7.75, pectoral-fin
rays 6-8 (usually 7), HL 9.6-10.7 in SL, snout
length 2.9-3. 1 in HL, snout depth 2.3- 3. 1 in snout
length. Pectoral-fin base located mainly below the
level of the lateral trunk ridge; brood-pouch folds
barely inverted in brooding males.
Greenish brown, with close-set dark lines on head
and with similar pale lines on the body.

Distribution. - Known only from areas of tidal
influence within the Kariega, Kasouga and Bushmans rivers (ca. 33°4l'S-33°50'S), South Africa.
Material examined. - Fifteen specimens, 86109. 5 mm SL.
Primary type.-Holotype (RUSI 124).
Genus TRACHYRHAMPHUS Kaup, 1853
Trachyrhamphus Kaup, 1853:23 1 (type-species by monotypy: Syngnathus serratus Temminck and Schlegel, 1850).
Yozia Jordan and Snyder, 190 1:8 [type-species by original
designation: Yozia wakanourae Jordan and Snyder, 1901
(= Syngnathus bicoarctatus Bleeker, 1857)].

Remarks. - This poorly known pipefish differs
from congeners in its low frequencies of pectoralfin rays (6-8 versus 10-15), in having the pectoralfin base below the lateral trunk ridge (usually more
190

la. Tail rings 41-53, snout length 1.9-2.8 in HL, snout depth averages 6 or less in snout length
2
1b. Tail rings 55-63, snout length 1.5-2.0 in HL, snout depth averages 7.5 in snout length
.........
. ..... . .... bicoarctatus, p. 191
2a. Snout length 2.2-2.8 in HL, snout depth averages 3.9 in snout length
2b. Snout length 1.9-2.1 in HL, snout depth averages 5.9 in snout length

. . . . .. serratus, p. 193
... longirostris, p. 193

Yozia compitalis Whitley, I 950:238 (Pyrmont, Sydney,
New South Wales); AMS IB.1665 (holotype).
Yozia compitalis samaraiensis Kahsbauer, I 970: 157 (Samarai I., Papua New Guinea).

Trachyrhamphus bicoarctatus (Bleeker, 1857)
Fig. 280
Syngnathus bicoarctatus Bleeker, 1857:99 [Amboina (Indonesia)].
Syngnathus zanzibarensis Gunther in Playfair and Gunthe r, 1866: 140, pl. 20, fig. 5 (Zanz ibar); BMNH
1867.4.18.2-4 and BMNH 1868.5.30.29 (five syntypes).
Syngnathus brevicaudus Castelnau, I 875:48 [Swan River
(Western Australia)].
Ichthyocampus maculatus Alleyne and Macleay, 1877:353,
pl. 17, fig. 2 [Darnley I. (Queensland, Australia)]; AMS
I.16287-001 (holotype).
Ichthyocampus annulatus Macleay, 1878:364, pl. 10, fig.
6 [Port Darwin (Northern Territory, Australia)].
Yozia wakanourae Jordan and Snyder, 190 I :8, pl. 6 (Wakanoura, Japan); CAS-SU 651 7 (holotype).
Yozia bicoarctata erythraeensis Dollfus and Petit, 1938:
500 [GulfofSuez (Red Sea)]; MNHN 60-576 (holotype).
Yozia bicoarctata melanesiae Fowler, 1945:61 , figs. 3- 4
(Saipan); ANSP 71587 (holotype).

Common name. -Double-ended pipefish (South
Africa).
Characters.-Rings 21-24 + 55-63, dorsal-fin
rays 24-32, subdorsal rings 4.0-2.0 + 1.75-3.5 =
4.75-6.5, pectoral-fin rays 15- 19 (usually 16- 18),
HL 9.9-13.0 in SL, snout length 1.5-2.0 in HL,
snout depth 5.2-11 .1 in snout length. Snout straight
in small fish ( < 150 mm SL), arcuate in subadultsadults; median dorsal snout ridge entire or with
low emarginations posteriad.
Variably near white to almost black, tip of snout
often pale in dark fish; body plain, spotted or mot191

Remarks. -Juveniles (78-85 mm SL) have two
pairs of elongate dermal appendages on the dorsum
of the distal part of the tail and a broadly flattened
dermal flap above each eye. Caudal fin rounded in
most subadults-adults but sometimes more or less
stubby in very large fish. Specimens from Indonesia
and the Philippine Is. tend to have fewer tail rings
than those examined from other areas (usually 4244 versus 44-53). Probably reaches ca. 320-330
mm SL; males may be brooding at ca. 150-160
mm SL.

Trachyrhamphus longirostris Kaup, 1856
Fig. 281
Trachyrhamphus longirostris Kaup, 1856:24 (Asia).
Trachyrhamphus intermedius Kaup, 1856:24 ("China? or
Japan"); MNHN 6039 (holotype).
Syngnathus ceylonensis Giinther, 1870: 168 (Ceylon and
Zanzibar); BMNH 1849.7.27.92and BMNH 1868.5.3.63
(two syntypes).

Common name. -Long-snouted pipefish (Sri
Lanka).
Characters.-Rings 21-24 + 42-53, dorsal-fin
rays 26-30, subdorsal rings 3.75-2.25 + 1.753.25 = 4.75-6.0, pectoral-fin rays 16-19 (usually
17-18), HL 9.7-13. 1 in SL, snout length 1.9-2.l
in HL, snout depth 4.8-7 .0 in snout length. Median
dorsal snout ridge entire and the snout essentially
straight in small specimens, the ridge usually with
minute denticulations and the snout somewhat arcuate in most adults.
Tan to brown, usually without distinctive markings; sometimes with 12-13 diffuse dark bars (ca.
1-2 rings wide) crossing dorsum and side of body.

Distribution. - Literature records and present
material (Fig. 283) show this pipefish to range from
the Red Sea and western Indian Ocean (including
Madagascar) eastward to Japan (Honshu I.) and
eastern Australia. Most specimens are from dredge
and trawl collections in 16.5-91.4 m.
Material examined. -Fifty-one specimens,
16.5-312 mm SL, including the only extant syntype (BMNH 1981.5.22. 1).

FIGURE 280. Trachyrhamphus bicoarctatus. Sydney Harbour, New South Wales, Australia. Top.-Subadult, 190.5 mm SL.
Bottom.-Adult female, 270 mm SL (GCRL 16976).

tled; some specimens with 12-13 pale bars (ca. 1
ring wide) crossing dorsum and side of tail.

Distribution. -Examined specimens are from the
northern Red Sea and Arabian Gulf, southward to
Durban on the east coast of Africa, and eastward
to Japan (Honshu 1.), the Mariana Is. and New
Caledonia (Fig. 283). Additionally, there are acceptable literature records from Madagascar, Cargados Carajos, Mauritius, Srj Lanka, Bangladesh,
off Johore (Malaya), China and elsewhere within
this general area. Most specimens are from sand,
rubble, reef or "grass" bottoms in depths of 1.642 m.

Remarks. - Planktonic juveniles ( < ca. 100 mm
SL) have 6 pairs of elongate dermal appendages on
the dorsum; a pair on the 3rd-4th trunk ring and
5 pairs on the distal third ofthe tail. Among present
material, frequencies of dorsal-fin rays tend to be
highest in the western lndo-Pacific region and lowest in Australia and New Caledonia. Similarly, some
clinal variation is indicated for frequencies oftrunk
and tail rings among Australian examples (for data,
see Dawson, 1984g). Probably reaches ca. 400 mm
SL; males may be brooding at ca. 260-280 inm
SL.

Material examined-Seventy-five specimens,
36-385 mm SL, including the holotype (RMNH
7237).
FIGURE 282. Trachyrhamphus serratus. Madras, India. Female or immature male, 216 mm SL (GCRL 15269).

Common name. -Crested pipefish (Sri Lanka).

Trachyrhamphus serratus (Temminck and Schlegel, 1850)
Fig. 282

FIGURE 281. Trachyrhamphus longirostris. Off Cobourg Peninsula, Northern Territory, Australia. Adult male, 267 mm SL
(NTM S.10031-52).
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Characters.-Rings 21-23 + 41-48, dorsal-fin
rays 24-29, subdorsal rings 3.5-2.0 + 1.75-3.5 =
4.75-6.0, pectoral-fin rays 14-18 (usually 15-17),
HL 11.6-16.0 in SL, snout length 2.2-2.8 in HL,
snout depth 2.9-4.7 in snout length. Snout somewhat arcuate in lateral profile; median dorsal snout
ridge a little elevated on posterior half of snout,

Syngnathus typhle (not of Linnaeus) Russell, 1803:21 , pl.
30, fig. 2 [Vizagapatam (India)].
Syngnathus serratus Temminck and Schlegel, 1850:272,
pl. 120, fig. 4 (Japan).
Syngnathus subbooko Bleeker, l 853c:9 (replacement name
for S. typhle of Russell, 1803).
Trachyrhamphus cultrirostris Peters, 1870:710 (probably
Siam).
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typically margined with prominent irregular denticulations.
Mainly brownish; the snout sometimes pale near
tip; the body plain or mottled, usually with 12-13
dark bars (2-3 rings wide), separated by 3-4 ring
pale interspaces, crossing dorsum and side.

ation in numbers of dorsal- and pectoral-fin rays.
Probably reaches 320-330 mm SL; males may be
brooding at 180 mm SL.

Distribution. -Literature records and present
material (Fig. 283) show this pipefish to range from
southern India and Sri Lanka to Korea and Japan.
Mostly taken by trawls in depths of 14.6-91.4 m.

Remarks. -Examined Indian Ocean specimens
have 21-22 + 43- 45 rings, whereas the count is
22-23 + 45-48 in Pacific Ocean material. There
is also a tendency toward similar geographic vari-

Material examined-Seventy-three specimens,
137.5-313 mm SL, includingthelectotype(RMNH
3847a).

FIGU RE 284.
Urocampus carinirostris. Coila Lake, New South Wales, Australia. Top.-Brooding male, 72 mm SL. Bottom.Adult female, 67.5 mm SL (GCRL 15507).

Characters.-Rings 7-10 (usually 8-9) + 49-59,
dorsal-fin rays 13-15 (usually 14), dorsal-fin origin
on 5.0-8.25 tail rings, total subdorsal rings 2.54.0, pectoral-fin rays 13-15 (usually 14), HL 9. 713. l in SL, snout length 2.8-3.6 in HL, snout depth
1.3-1.8 in snout length. Lateral profile of median
dorsal snout ridge straight to slightly concave in
adult females, clearly convex and elevated in adult
males.
Tan to dark brown; side and dorsum of body

Urocampus carinirostris Castelnau, 1872

Fig. 284

•

T. bicoarctatus
O T. longirostris
T. serratus

*
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283. Distributions of the species of the genus Trachyrhamphus.

on head and/or body. Trunk rings 7-12; total rings
ca. 58-68; dorsal-fin rays 13-17; dorsal-fin origin
on 5th-9th tail ring, the fin-base clearly elevated;
pectoral-fin rays 7-10; anal-fin rays 2; caudal-fin
rays 10, the fin minute; HL ca. 9.7- 13.1 in SL,
snout length ca. 2.1-3.6 in HL, snout depth ca.
1.3-6.1 in snout length. Brood pouch under tail,
pouch plates absent, pouch folds present, semi
pouch-closure (Fig. 3b). Australia, New Guinea,
Korea, Japan and adjacent coasts; marine and estuarine. Two species.

Genus UROCAMPUS Gunther, 1870
Urocampus Gi.inther, 1870: 179 (type-species by monotypy:
Urocampus nanus Gi.inther, 1870).

Diagnosis.-Superior trunk and tail ridges continuous, inferior trunk ridge ends at anal ring, lateral trunk ridge confluent with inferior tail ridge
(Fig. 2d). Median dorsal snout ridge entire, somewhat elevated in adult males; longitudinal opercular ridge essentially straight, usually crosses half
or more of opercle in subadults-adults; pectoralfin base without distinct ridges; median ventral
trunk ridge usually prominent, other body ridges
little elevated and entire; posterior tail rings becoming progressively shorter toward caudal-fin
base; scutella not keeled; usually with dermal flaps

Urocampus carinirostris Castelnau, 1872b:200 [Melbourne (Australia)].
Urocampus coelorhynchus Gi.inther, 1873a: 103 [Sydney
(Australia)]; BMNH 1873.4.3.74-5 (two syntypes).
Urocampus guentheri Duncker, 1909:242, figs. 1-2 (Sharks
Bay, Western Australia).

Common name.-Hairy pipefish (Australia).
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Remarks. - The anal fin is often concealed within the anterior part of the brood-pouch folds in
mature males.
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Key to the Species of Urocampus
la. Trunk rings 7-10 (9 or fewer in 97%), snout length averages 3.1 in HL, snout depth averages
1.5 in snout length . . . . . . .
. ....... .. .. ...... .... .. .. . . carinirostris, p. 195
lb. Trunk rings 10-12, snout length averages 2.2 in HL, snout depth averages 3.2 in snout length
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. . . . ..... . .. ... ... ... . nanu~ p. 197
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plain or mottled, sometimes with indications of
~arrow pale bars (ca. 1-2 rings wide); ventral midlme of head and trunk often dark brown.

Distribution. -Kn?wn from Australia (Fig. 285)
and from _the ~ro1?nand Is., Papua New Guinea.
In Austraha, this pipefish occurs in Tasmania, and
from Narang, Queensland (ca. 24°53'S, 151 °48'E)
south and westward to the Swan River Western
Australia (ca. 32°0 I'S, 1 l 5°48'E). Dunck;r's (1909)
record from Shark Bay, Western Australia, has not
been confirmed by subsequent collections. Examined collections appear to be from the lower
reaches of rivers, estuaries or other protected inshore habitats, and most are from beds of algae or
Zostera sp. to depths of ca. 3 m .

Remarks. -McCulloch (1909) and others have
reported that !his species has a bilateral pair of
lateral trunk nd_ges, but only one lateral ridge is
present on the sides of specimens examined here.
Males usu~lly_have 8 trunk rings (in 82%), whereas
th~ count is 9 i~ most females (88%). There is some
evidence of clmal variation in frequencies of tail
rings, wherein highest frequencies occur in material
from Tasmania and Victoria, Australia (for data,
see Dawson, 1980d). This pipefish seldom reaches
100 mm SL and males may be brooding at 48 mm
SL.

M_aterial examined-One hundred and fifty-four
specimen~, 35.5-95.0 mm SL, including the ten
presumptive syntypes (MNHN A. 1435).

Urocampus nanus Gunther, 1870

Fig. 286

Urocampus nanus Gtinther, 1870: 179 (Manchuria).
Urocampus rikuzenius Jordan and Snyder, 190 I: I 0, pl. 7
(Matsushima Bay, Japan); CAS-SU 6520 (holotype).

Material examined.- Twenty specimens, ca. 50133 mm SL, including the holotype (BMNH
1863.1.22.2).
Genus VANACAMPUSWhitley, 1951

Common name. -Barbed pipefish (Japan).
Characters.-Rings 10-12 + 53-57, dorsal-fin
rays 15-17 (usually 16), dorsal-fin origin on 7.259.0 tail rings, total subdorsal rings 3.25-4.0, pectoral-fin rays 7-9, HL 10.5-12.4 in SL, snout length
2.1-2.5 in HL, snout depth 2.4-4.0 in snout length.
Median dorsal snout ridge not clearly convex and
elevated in adult males; often with an enlarged
barbel-like dermal flap near the posterior end of
the mandible.
Tan to dark brown; sometimes plain but usually
mottled or spotted with pale; median ventral trunk
ridge and associated dermal flaps mainly dark
brown.
Remarks. - The snout length in HL and snout
depth in snout length ratios given by Dawson
(1980d) were incorrect, and these have been corrected here. Probably reaches 140-150 mm SL;
males may be brooding at ca. 62 mm SL.
Distribution.- The range of this pipefish is uncertain, but present material and literature records
suggest that it is restricted to southern Japan (Honshu I. to Okinawa) and adjacent coasts. Apparently
most commonly taken in protected inshore or estuarine habitats and among Zostera sp.

Vana~ampus Whitley, 1951 b:62 (type-species by original
des1gnat10n: Syngnathus vercoi Waite and Hale, I 921 ; as
subgenus of Parasyngnathus Duncker).

Diagnosis. -Superior trunk and tail ridges discontinuous, lateral trunk ridge straight, ends at anal
ring; inferior trunk and tail ridges continuous (Fig.
2f). Median dorsal snout ridge low, entire; longitudinal opercular ridge straight, usually complete;
other head ridges distinct but not strongly elevated;
pectoral-fin base with 1-2 low ridges; principal body
ridges not clearly elevated, entire; dorsal-fin origin
between anterior margin of antipenultimate trunk
ring and posterior margin of 1st tail ring, the finbase not elevated; scutella not keeled; without dermal flaps. Trunk rings 16-20, total rings 53-71 ,
dorsal-fin rays 19-31, total subdorsal rings 4.258.0, pectoral-fin rays 8-14, anal-fin rays 3-4, caudal-fin rays 10, HL 6.4-10.6 in SL, snout length
1.6-2.8 in HL, snout depth 2.8-10.2 in snout
length. Brood pouch under tail, pouch plates absent
or vestigial, pouch folds present, semi pouch-clos~re (Fig. 3b). An endemic Australian genus; manne and estuarine. Four species.
Recent reference. - Dawson, 19 84e.

Key to the Species of Vanacampus
la. Trunk ~ngs 17-20, modally 18-_19; total subdorsal rings 5.5-8.0, snout length 1.6-2.4 in HL 2
1b. Trunk nngs 16, total subdorsal nngs 4.25-5.0, snout length 2.6-2.8 in HL .. .. . .... vercoi, p. 200
2a. Ta~l ~ngs 38-51 (39 or more ~n 99.6%), subdorsal !ail_ rings 4.5-6.75 (5.0 or more in 98%) . . 3
2b. Tall nngs 34-38 (37 or fewer m 89%), subdorsal tall nngs 3.5-5.25 (4.75 or fewer in 89%) . ..
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . margaritifer, p. 197
3a. Tot~l rings 55-65 (63 or fewer in 98%), pectoral-fin rays 9-12 (modally 10), snout depth averages
5.5 m snout length, pectoral-fin length averages 6 in HL .. . ... .. . .... ....... ... phillipi, p. 198
3b. Tot~! rings 64-71 (65 or more in 94%), pectoral-fin rays 11-14 (modally 12), snout depth averages
8.4 m snout length, pectoral-fin length averages 8 in HL . . .
. . poecilolaemus, p. 200
10-12 (usually 11), HL 7.5-9.1 in SL, snout length
1.8-2.3 in HL, snout depth 4.5-7.8 in snout length.
Usually with an irregular pale stripe or blotch
along the opercular ridge; dorsum of body usually
with indications of 12-13 diffuse pale bars (ca. one
ring wide) separated by 3-5 ring darker interspaces;
side of trunk typically with a small pale spot or
ocellus on each scutellum, and with similar spots
near the middle of the lateral and inferior ridges
of each ring.

Vanacampus margaritifer (Peters, 1869) Fig. 287
Syngnathus margaritifer Peters, 1869a:457 [Sydney (New
South Wales, Australia)].

t oku RE 2B86 - HUrocampus nanu!. Top. -Sagami Bay, Honshu I., Japan. Adult female, 127.5 mm SL (YCM P.1223). Bottom. a asa ay, onshu I. Broodmg male, 105.5 mm SL (GCRL 15701).
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Common name. -Mother-of-pearl pipefish
(Australia).
Characters.-Rings 18-20 + 34-38 (usually
19 + 35-36), dorsal-fin rays 22-26, subdorsal rings
2.75-1.0 + 3.5-5.25 = 5.5-6.75, pectoral-fin rays
197

287. Vanacampus margaritifer. Sydney Harbour, New South Wales, Australia. Top.-Brooding male, 140.5 mm SL.
Bottom.-Adult female, 139.5 mm SL (GCRL 16454).

FIG U RE

Remarks. - This pipefish is similar to V phillipi
and both species may occur in the same collection.
In addition to characters in the key, most subadultadult specimens of V margaritifer may be distinguished from those of V phillipi by the more or
less regular arrangement of pale spots on the side
of the trunk (absent or irregular in V phiflipz), and
by the absence ofthe horizontal pale streaks usually
present on the side of the tail in V phillipi. Probably reaches ca. 160-165 mm SL; males may be
brooding at 129 mm SL.

Common name. -Port Phillip pipefish (Australia).

Characters. -Rings 17- 20 + 38-46 (usually
18 + 39-45), dorsal-fin rays 22-29, subdorsal rings
2.0--0.0 + 4.5-6.75 = 5.75-8.0, pectoral-fin rays
9-12 (usually 10-11), HL 7.0-9.2 in SL, snout
length 1.8-2.4 in HL, snout depth 3.0-7. 1 in snout
length.
Lower half of opercle and venter of head often
pale in males, usually with irregular spots or streaks
in females; side of trunk typically with dark-margined pale bars or blotches on some or all rings,
sometimes with pale streaks above the lateral trunk
ridge; usually with pale bars or a vertical series of
pale streaks on the side of anterior tail rings.

Distribution. -Known from southern Queensland (Southport) to Port Phillip Bay, Victoria, and
from Israelite Bay, Lucky Bay, Jurien Bay and off
Rottnest I., Western Australia (Fig. 291). Most collections are from depths of 0.5- 10 mover sand or
rubble, and from " weed" or Zostera sp.; two specimens (21.5 and 126 mm SL) were taken from
floating Sargassum sp.

Remarks. -Specimens from South Australia
have somewhat fewer tail rings than those from
other areas (38-43 versus 41-46). Dorsal-fin rays
number 24-27 in fish from New South Wales, 2226 in those from Victoria and South Australia, and
23-29 in Tasmanian material. Pectoral-fin rays are
modally 10 in fish from New South Wales, Victoria
and Tasmania and modally 11 in South Australian
specimens. In the few fish examined from Western
Australia, these values seem to most closely agree
with those of South Australian material. This

Material examined. -Sixty-nine specimens,
21.5-158.5 mm SL, including one syntype (ZMB
5035).
Vanacampus phillipi (Lucas, 18 9 1)

Fig. 288

Syngnathus phillipi Lucas, 1891: 12 [Port Phillip Heads
(Victoria, Australia)].
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288. Vanacampus phillipi. Port Phillip Bay, Victoria, Australia. Top.-Adult male, 113 mm SL. Bottom.-Adult
female, 118 mm SL (GCRL 16449).

F IGURE

species is very similar to V margaritifer and both
may be expected in collections from southern New
South Wales and Victoria. See this section under
V margaritifer for comparisons. Although few
specimens exceed 140 mm SL, this pipefish probably reaches 190-195 mm SL; males may be
brooding at 93.5 mm SL.

(fig_ 291). This pipefish is recorded from " weed"
and Zostera sp. and to depths of ca. 24 m. Scott
(1979) found it to be abundant in Tasmanian rockpools and estuaries.

Distribution. - Known from southern New South
Wales (Moruya Point, ca. 35°55'S), south and westward to Albany and Cottesloe, Western Australia

Primary type. - Lucas' original material has been
lost or destroyed, and a neotype has not been designated.

FIGU RE 2

89.

Material examined.- Two hundred and sixtyfive specimens, 50-184 mm SL.

Vanacampus poecilolaemus. Garden I., Western Australia. Adult female, I 94 mm SL (GCRL 16267).
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Vanacampus poecilolaemus (Peters, 1869)
Fig. 289
Syngnathus poecilolaemus Peters, l 869a:458 (Adelaide,
South Australia).
Syngnathus modestus (not of Gi.inther, 1870) Sauvage,
1879b:209 [Noble I. (Queensland, Australia)]; MNHN
A.983 (holotype).
Corythoichthys sauvagei Whitley, 1929b: 117 (replacement
name for Syngnathus modestus of Sauvage, 1879).

Common name. - Long-snouted pipefish (Australia).

Characters. -Rings 18-20 + 44-51 (usually
19 + 45-49), dorsal-fin rays 25-31 , subdorsal rings
1.75-0.5 + 5.0-6.75 = 6.25-8.0, pectoral-fin rays
11-14 (usually 12), HL 6.4-8. 3 in SL, snout length
1.6-2.2 in HL, snout depth 5. 1-10.2 in snout
length.
Snout brownish with indistinct diagonal pale bars
or blotches in adult males, the venter of head and
pectoral ring pale or tan. In adult females, the snout

is barred and spotted with dark brown and there
are dark spots on the suborbital, lower half of opercle and on venter of the pectoral ring. Sides of trunk
with 6-9 irregular rows of small dark-margined
ocelli.

Largely brownish; often with pale spots or bars
on lower half of opercle; dorsum of body plain or
with 4-6 widely spaced narrow pale bars (ca. one
ring wide); side of trunk usually with a prominent
dark bar on anterior half of each ring.

Distribution.-Presently known only from Spencer Gulf, Gulf St. Vincent and Kangaroo I.,
South Australia (Fig. 291 ). Available data indicate
occurrence among "weed" and "seagrass" in depths
of 2-3 m.

Remarks.-Males may be brooding at 170 mm
SL, and maximum size probably approaches 300
mm SL.
Distribution. -Known from South Australia,
Tasmania, and Western Australia (Fig. 291). Records of Duncker (1909) from Barrow I., Western
Australia (20°46's) and of Sauvage ( 1879) from Noble I., Queensland (14°30'S) are probably in error.
This pipefish has been reported from estuaries and
shallow "weedy" bays (Scott, 1962), from Zostera
sp. (Scott, 1968), and present data include collections by trawl, seine and SCUBA in depths of 111 m.
Material examined-Fifty-one specimens, 45.5261 mm SL, including the holotype (ZMB 5 316).

Remarks. - This pipefish probably fails to exceed 125 mm SL; the brood pouch is developing
in some males at 88 mm SL and some are brooding
at 100 mm SL.

Material examined. - Twenty-three specimens,
ca. 65-105 mm SL, including the holotype (SAM
F.690).
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FIGURE 290. Vanacampus vercoi. American River, Kangaroo I., South Australia. Adult male, 101.5 mm SL (AMS I.20193006).

Common name.-Verco's pipefish (Australia).
Characters.-Rings -16 + 40-42, dorsal-fin rays
19-21, dorsal-fin origin usually at anterior margin
of 1st tail ring, subdorsal rings 0.25-0.0 + 4.05.0 = 4.25-5.0, pectoral-fin rays 8-9 (usually 9),
HL 9.6-10.6 in SL, snout length 2.6-2.8 in HL,
snout depth 2.8-3.2 in snout length.

Vanacampus vercoi (Waite and Hale, 1921)
Fig. 290
Syngnathu8 vercoi Waite and Hale, 1921 :298, fig. 41 (Spencer Gulf, South Australia).
Corythoichthysjlindersi Scott, 1957: 182, fig. 2 (Pelican Lagoon, Kangaroo I., South Australia); SAM F.39 18 (holotype).
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REMARKS ON THE GENERA AND
SPECIES OF PIPEFISHES AND THEIR
GEOGRAPHIC DISTRIBUTION

TABLE 4. General distributions of the monotypic
genera of pipefishes.

Acentronura
Acentronura
I diotropiscis
A mphelikturus
Bryx
Cosmocampus
Halicampus
Leptonotus
Micrognathus
Microphis
Oostethusc
Minyichthys
Penetopteryx
Pseudophallus
Syngnathusd

Western
Atlantic

IndoPacific

2
2
I•

I
2

5
I
Jb

I

9

2
7
12
3
4

I
I
I
I

5

11

10

Genus

General distribution

Apterygocampus
Entelurus
Filicampus
Haliichthys
Heraldia
I chthyocampus
Kaupus
Kimblaeus
Leptoichthys
Notiocampus
Phycodurus
Phyllopteryx
Pugnaso
Stipecampus
Syngnathoides

Indonesia-Philippine Islands
Northeastern Atlantic Ocean
Australia
Australia-New Guinea
Australia
India-Indonesia
Australia
Australia
Australia
Australia
Australia
Australia
Australia
Australia
Red Sea-western Pacific Ocean

}antic Ocean and most of the remainder are endemic to Australia. Ten genera, including 53 subordinate taxa, are characterized by having the male
brood area located on the trunk (Table 5), whereas
the brood area is located on the tail in representatives of the remaining genera.
Excluding nominal European subspecies of the
genus Syngnathus, I now recognize 226 species and
subspecies of pipefishes. Forty-six (20%) of these
occur in the Atlantic Ocean (Table 6), and only
three species are known to occur in both the Atlantic Ocean and the Indo-Pacific region. The
widely distributed Microphis brachyurus is represented by one subspecies (M. b. aculeatus) in the
eastern Atlantic and by another (M. b. lineatus) in
the western Atlantic and in the immediate vicinity
of the Pacific terminus of the Panama Canal. Specimens from the latter locality are juveniles, representing successful transit of the Canal by fishes

TABLE 3. Genera and/or subgenera of pipefishes
represented in both the Atlantic Ocean and the
Indo-Pacific region, together with the number of
species occurring in the eastern Atlantic, western
Atlantic and Indo-Pacific areas.
Eastern
Atlantic

Western Atlantic3

Eastern Atlantic'·2

As treated here, the family Syngnathidae includes the genus Hippocampus, represented by some
30 or so species of seahorses, and 51 genera and
10 subgenera of pipefishes. Among the genera of
pipefishes, 15 (29%) are represented in the Atlantic
Ocean and 47 (92%) are represented in the IndoPacific region. Four genera and one subgenus (Amphelikturus) are endemic to the Atlantic Ocean,
whereas 36 (70%) of the recognized genera and the
nine remaining subgenera are endemic to the IndoPacific region. Eleven genera are represented in
both the Atlantic Ocean and the Indo-Pacific region (Table 3), but only one (Syngnathus) is clearly
more speciose in Atlantic waters.
I presently recognize 15 monotypic genera of
pipefishes (Table 4), but studies on planktonic juveniles suggest the presence of additional species
of Apterygocampus, and Pugnaso may prove to be
best treated as a subgenus. In any event, there is
only one monotypic genus (Entelurus) in the At-

Genus
Subgenus

TABLE 6. Species of pipefishes known from the Atlantic Ocean.

TABLE 5. Genera of pipefishes with the male brood
area located on the trunk, together with number
of subordinate taxa and general distributions.

2

I
2

Genus

• Based on unidentified planktonic juvenile taken off Sierra
Leone (Dawson, 1982a).
b This species (L. blainvi/leanus) also occurs in the eastern
Pacific Ocean.
c One species (M. brachyurus), with 3 subspecies, occurs in
Atlantic and Indo-Pacific regions.
d Excluding questionable eastern Atlantic records of S. pelagicus and two lndo-Pacific species (S. macrophthalmus, S.
watermeyen) which are provisionally referred to Syngnathus;
one eastern Atlantic species (S. acus) also occurs in the southwestern Indian Ocean.

Choeroichthys
Doryichthys
Doryrhamphus
Entelurus
Heraldia
Leptoichthys
Maroubra
Microphis
Nerophis
Syngnathoides
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Subordinate
taxa

6
4

13
I
I
I
2
21
3
I

General distribution
Indo-Pacific
Indo-Pacific
Indo-Pacific
Northeastern Atlantic
Australia
Australia
lndo-Pacific
Atlantic and Indo-Pacific
Northeastern Atlantic
Indo-Pacific

Acentronura sp.
Cosmocampus retropinnis Dawson, 1982
Enneacampus ansorgii (Boulenger, I 910)
Enneacampus kaupi (Bleeker, 1863)
Entelurus aequoreus (Linnaeus, 1758)
Microphis brachyurus (Bleeker, 1853)4•5
Minyichthys sentus Dawson, 1982
Nerophis lumbriciformis (Jenyns, 1835)
Nerophis maculatus Rafinesque, 1810
Nerophis ophidion (Linnaeus, 1758)
Syngnathus abaster Risso, 1826
Syngnathus acus Linnaeus, 1758 5
Syngnathus phlegon Risso, 1826
Syngnathus rostellatus Nilsson, I 8 55
Syngnathus schmidti Popov, 1928
Syngnathus taenionotus Canestrini, I 8 71
Syngnathus tenuirostris Rathke, 183 7
Syngnathus typhle Linnaeus, 1758
Syngnathus variegatus Pallas, 1811

Number of genera: 8

Number of species: 19

Acentronura dendritica (Barbour, 1905)
A narchopterus criniger (Bean and Dresel, 18 84)
Anarchopterus tectus (Dawson, 1978)
Bryx dunckeri (Metzelaar, 1919)
Bryx randalli (Herald, 1965)
Cosmocampus albirostris (Kaup, 1856)
Cosmocampus brachycephalus (Poey, 1868)
Cosmocampus elucens (Poey, 1868)
Cosmocampus hildebrandi (Herald, 1965)
Cosmocampus profundus (Herald, 1965)
Halicampus crinitus (Jenyns, 1842)
Leptonotus blainvilleanus (Eydoux and Gervais, 18 37)5
Micrognathus erugatus Herald and Dawson, 1974
Microphis brachyurus (Bleeker, 1853)4•5
Minyichthys inusitatus Dawson, 1983
Penetopteryx nanus (Rosen, 1911)
Pseudophallus mindii (Meek and Hildebrand, 1923)
Syngnathus affinis Gunther, 1870
Syngnathus caribbaeus Dawson, 1979
Syngnathus dawsoni (Herald, 1969)
Syngnathus floridae (Jordan and Gilbert, 1882)
Syngnathus folletti Herald, 1942
Syngnathus fuscus Storer, 1839
Syngnathus louisianae Gunther, 1870
Syngnathus makaxi Herald and Dawson, 1972
Syngnathus pelagicus Linnaeus, 1758
Syngnathus scovelli (Evermann and Kendall, 1896)
Syngnathus springeri Herald, 1942
Number of genera: 12

Number of species: 28

'Including Mediterranean region; based on Wheeler (1973) and Dawson (1981d, 1982a).
May also include Syngnathus pe!agicus (see Dawson, 1982b).
3 Based on Dawson (1982b, 1983b).
• Represented by M. b. aculeatus (Kaup, 1856) in eastern Atlantic and M. b. lineatus (Kaup, 1856) in western Atlantic (see
Dawson, 1979b).
5 Also occurs in Indo-Pacific region.
2

specific with A. dendritica, currently considered to
be endemic to the western Atlantic Ocean. Regardless of these exceptions, it is clear that about
60 percent of the recognized Atlantic pipefishes
occur in western Atlantic waters (Table 6).
Within the Indo-Pacific region, I recognize 182
species and subspecies, and one (Doryrhamphus
excisus) ranges some 28-29 thousand kilometers
across the subtropical-tropical region from the
northern Red Sea to the Pacific coast of the Americas. The remaining Indo-Pacific taxa have much
more restricted distributions and many are endemic to limited geographic areas. This is not the place
for an analysis of the zoogeography oflndo-Pacific
pipefishes and the known distribution of each taxon
has been outlined on preceding pages. Nevertheless, it seems appropriate to provide the following
species lists and comments for several reasonably
distinct geographic areas within the Indo-Pacific
region (Fig. 292).

of Caribbean origin (Mccosker and Dawson, 1975),
and there is no evidence of a breeding population
of M. brachyurus in the eastern Pacific Ocean. Additionally, the southeastern Atlantic population of
Syngnathus acus continues around the Cape of
Good Hope and along the southeastern coast of
Africa (Fig. 266), and the southwestern Atlantic
population of Leptonotus blainvilleanus continues
around Cape Hom and along southeastern Pacific
shores (Fig. 170). There are three endemic eastern
Atlantic genera (Enneacampus, Entelurus, Nerophis) and one genus (Anarchopterus) is endemic to
the western Atlantic region. In addition to Microphis brachyurus, which occurs on both sides of the
Atlantic Ocean, there is some possibility that one
typically western Atlantic pipefish (Syngnathus pelagicus) also occurs off the northwestern coast of
Africa (Dawson, 1982b). Furthermore, a single
planktonic juvenile specimen of Acentronura, taken off Sierra Leone (Dawson, 1982a), may be con203
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TA~LE 7. Species and subspecies of pipefishes known from selected geographic areas in the Inda-Pacific
reg10n (X = one or more confirmed records).
Geographic area

292. Indo-Pacific geographic regions discussed in text: Red Sea (1), Arabian Gulf (2), Western Indian Ocean (3),
Indo-Malaya (4), New Guinea (5), Philippine Is. (6), Australia (7), New Zealand (8), Pacific Plate [9, see Springer (1982) for
boundaries], Eastern Pacific (10).

FIGU RE

Doryrhampus e. excisus, Hippichthys cyanospilus,
H. penicillus, and Trachyrhamphus bicoarctatus).
There are no endemic taxa, and additional collections should materially augment this list.

Red Sea. - There are 15 genera and 26 species
and subspecies ( 14% of the Inda-Pacific pipefishes)
recorded from the Red Sea (Table 7). There are no
endemic genera, but two species and two subspecies
are endemic to the area. The majority of available
collections are from the northern region (e.g. Gulfs
of Suez and Aqaba), and additions to this list are
to be expected with adequate samplings of more
southerly localities.

Western Indian Ocean.-Twenty-one genera and
48 subordinate taxa (26% of the Inda-Pacific pipefishes) are recorded from the western Indian Ocean
(Table 7). There are no endemic genera or subgenera but there are 10 endemic species or subspecies
(21 % of the area's pipefish fauna).

Arabian Gulf.-In respect to pipefishes, these
waters are poorly explored, and only seven are
known from the area (Acentronura tentaculata,
Bryx analicarens, Cosmocampus investiKatoris,

lndo-Malaya.-Twenty-two genera and 61 subordinate taxa (34% of the Inda-Pacific pipefishes)
are known from the Inda-Malayan area (Table 7).
146°
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293. Australian zoogeographic regions treated in text.
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Species and subspecies

Red Sea

Western
Indian Ocean

Acentronura tentaculata
Apterygocampus epinnulatus
Bhanotia fasciolata
Bhanotia nuda
Bryx analicarens
Bulbonaricus brucei
Bulbonaricus davaoensis
Campichthys nanus
Choeroichthys brachysoma
Choeroichthys cinctus
Choeroichthys sculptus
Choeroichthys smithi
Corythoichthys amplexus
Corythoichthys flavofasciatus
Corythoichthys haematopterus
Corythoichthys insularis
Corythoichthys intestinalis
Corythoichthys nigripectus
Corythoichthys ocellatus
Corythoichthys polynotatus
Corythoichthys schultzi
Cosmocampus banneri
Cosmocampus darrosanus
Cosmocampus investigatoris
Cosmocampus maxweberi
Doryichthys boaja
Doryichthys deokhatoides
Doryichthys heterosoma
Doryichthys martensii
Doryrhamphus bicarinatus
Doryrhamphus dactyliophorus
Doryrhamphus e. abbreviatus
Doryrhamphus e. excisus
Doryrhamphus janssi
Doryrhamphus multiannulatus
Doryrhamphus n. negrosensis
Doryrhamphus pessuliferus
Festucalex erythraeus
Festucalex gibbsi
Festucalex prolixus
Festucalex wassi
Halicampus boothae
Halicampus brocki
Halicampus dunckeri
Halicampus grayi
Halicampus macrorhynchus
Halicampus mataafae
Halicampus nitidus
Halicampus zavorensis
Haliichthys taeniophorus
Hippichthys cyanospilus
H ippichthys heptagonus
Hippichthys penicillus
Hippichthys spicifer
Ichthyocampus carce
Lissocampus bannwarthi
Micrognathus andersonii
Micrognathus b. brevirostris
Micrognathus b. pygmaeus
Micrognathus micronotopterus

X

X

X

Philippine
Islands

Indo-Malayan

New Guinea

X
X

X
X
X

X
X

X

X

X

X
X
X

X

X

X

X

X

X

X
X

X

X
X

X

X

X

X

X

X

X

X

X
X

X
X

X
X
X

X

X*
X

X*
X

X
X

X*
X

X*
X
X
X

X
X

X

X
X

X

X

X

X*
X*
X*
X*
X*
X

X

X

X

X

X

X
X

X
X

X
X

X

X

X

X*
X

X

X*
X

X

X
X

X
X
X

X
X

X
X

X
X

X

X
X
X
X
X
X

X*
X

X

X

X
X
X

X

X

X
X

X
X
X
X
X

X
X
X

X

X
X
X

X
X
X

X
X

X
X

X

X

X

X
X

X

X

X*
X

X*
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TABLE 7. Continued.
Geographic area
Species and subspecies
Micrognathus natans
Microphis argulus
Microphis b. .brachyurus
Microphis b. millepunctatus
Microphis brevidorsalis
Microphis caudocarinatus
Microphis cuncalus
Microphis jluviatilis
Microphis jagorii
Microphis leiaspis
Microphis manadensis
Microphis mento
Microphis ocellatus
Microphis pleurostictus
Microphis retzii
Microphis spinachioides
Minyichthys brachyrhinus
Minyichthys myersi
Nannocampus elegans
Nannocampus pictus
Nannocampus weberi
Penetopteryx taeniocephalus
Phoxocampus belcheri
Phoxocampus diacanthus
Phoxocampus tetrophthalmus
Siokunichthys bentuviai
Siokunichthys breviceps
Siokunichthys herrei
Siokunichthys nigrolineatus
Siokunichthys southwelli
Solegnathus lettiensis
Syngnathoides biaculeatus
Syngnathus acus
Syngnathus macrophthalmus
Syngnathus watermeyeri
Trachyrhamphus bicoarctatus
Trachyrhamphus longirostris
Trachyrhamphus serratus
Urocampus carinirostris

Total taxa

Red Sea

Western
Indian Ocean

Indo-Malayan

New Guinea

Philippine
Islands

TABLE 8. Species and subspecies of Australian
pipefishes, together with their known distribution
within selected zoogeographic regions (X = one or
more confirmed records; P = provisionally accepted record).

X
X

X
X

X

X*
X

X

X

X*
X*
X
X
X

X

X

X

X

X

X

X*
X

X

X

X*
X
X

X

X

X

X

X*
X

X*
X

X

X
X
X

X

X

X
X

X
X
X
X
X
X
X
X
X

X
X

X
X

X

X
X
X
X
X
X
X
X
X

X*
X*
X
X

X
X

X

X
X
X

X
X

X
X

X

26

48

61

48

49

* Endemic to area.
era and there are only three endemic species (6%
of the area's pipefishes).

One genus (Doryichthys) is apparently endemic to
the area, and there are five endemic species (8% of
the area's pipefishes).

Australia.- The Australian pipefish fauna 1s
unique in its diversity and exhibits a high degree
of endemism. Of the 4 7 genera occurring in the
Indo-Pacific region, 37 (79%) are represented in
Australia, and 14 of these (38%) are endemic. Ten
of the endemic genera are monotypic (Table 4),
and there is one monotypic Australian subgenus.
With the exception of a few records of Filicampus
tigris and Solegnathus dunckeri.from more northerly waters (ca. l 8°S and 26°25'S, respectively),
known collections including representatives of
monotypic Australian genera (and the subgenus

New Guinea (including the New Hebrides).Nineteen genera and 48 species and subspecies (26%
ofthe Indo-Pacific pipefishes) are known from New
Guinea and the New Hebrides (Table 7). There are
no endemic genera or subgenera, and there are only
two endemic species (4% of the area's pipefishes).
Philippine Islands.-Eighteen genera and 49
subordinate taxa (27% of the Indo-Pacific pipefishes) are now known from the Philippine Islands
(Table 7). There are no endemic genera or subgen-
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*Lissocampus runa

Zoogeographic region'
Species or subspecies
*Acentronura australe
*Acentronura larsonae

X*

Zoogeographic region'
Species or subspecies
*Lissocampus fatiloquus

X
X

TABLE 8. Continued.

Acentronura tentaculata
Bulbonaricus brauni
Bulbonaricus davaoensis
*Campichthys galei
*Campichthys tricarinatus
*Campichthys tryoni
Choeroichthys brachysoma
Choeroichthys cinctus
*Choeroichthys latispinosus
Choeroichthys sculptus
*Choeroichthys suillus
Corythoichthys amplexus
Corythoichthys jlavofasciatus
Corythoichthys haematopterus
Corythoichthys intestinalis
Corythoichthys ocellatus
*Corythoichthys paxtoni
Corythoichthys schultzi
Cosmocampus banneri
Cosmocampus darrosanus
Cosmocampus howensis2
Cosmocampus maxweberi
Doryrhamphus dactyliophorus
Doryrhamphus excisus excisus
Doryrhamphus janssi
*Doryrhamphus negrosensis malus
Doryrhamphus negrosensis
negrosensis
*Festucalex cinctus
Festucalex gibbsi
*Festucalex scalaris
*Filicampus tigris
Halicampus boothae 2
Halicampus brocki
Halicampus dunckeri
Halicampus grayi
Halicampus macrorhynchus
Halicampus mataafae
Halicampus nitidus
Halicampus spinirostris
Haliichthys taeniophorus
*Heraldia nocturna
Hippichthys cyanospilus
Hippichthys heptagonus
*Hippichthys parvicarinatus
Hippichthys penicillus
Hippichthys spicifer
*Histiogamphelus briggsii
*Histiogamphelus cristatus
*Hypselognathus horridus
*Hypselognathus rostratus
*Kaupus costatus
*Kimblaeus bassensis
*Leptoichthys fistularius
*Lissocampus caudalis

SW NW NE SE

*Maroubra perserrata
Micrognathus andersonii
Micrognathus brevirostris
pygmaeus
Micrognathus micronotopterus
Micrognathus natans
Microphis brachyurus
brachyurus
Microphis manadensis
*Mitotichthys meraculus
*Mitotichthys mollisoni
*Mitotichthys semistriatus
*Mitotichthys tuckeri
Nannocampus pictus
*Nannocampus subosseus
*Notiocampus ruber
Phoxocampus diacanthus
*Phycodurus eques
*Phyllopteryx taeniolatus
*Pugnaso curtirostris
Siokunichthys breviceps
*Solegnathus dunckeri 2
Solegnathus hardwickii
Solegnathus lettiensis
*Solegnathus robustus
Solegnathus spinosissimus
*Stigmatopora argus
Stigmatopora nigra
*Stipecampus cristatus
Syngnathoides biaculeatus
Trachyrhamphus bicoarctatus
Trachyrhamphus longirostris
Urocampus carinirostris
* Vanacampus margaritifer
* Vanacampus phillipi
* Vanacampus poecilolaemus
* Vanacampus vercoi

S

X
X

X
X

X
X

X

X

X

X
X

P

X

X

X

X

X

X

X

X

X

X
X

X

X
X
X

X

X

X

X
X
X

X

X
X

X

X
X

X

P

X

X

X

X
X

X
X

X

X

X
X
X

X
X
X

X

Total taxa

X
X

X
X
X
X
X

X

X

X
X

X

X

X
X

X
X
X

X

X
X

X

X
X
X
X

p

X
X
X
X

X
X
X

X

X

X

X

X

X
X

X

X

X
X

X

X

X

X

X

X

X
X
X
X

X

X

X
X

X

X

X

X
X

X

X

X
X

X
X
X

X
X
X
X

X
X

38

X

X

X
X

X

X

30 47

24 23

Runcinatus) are all from south of 30° south latitude. Including a somewhat questionable record of
Microphis manadensis, there are at least 93 species
and subspecies of pipefishes in Australian waters
(51 % of the Indo-Pacific taxa), and 42 of these
(45%) are endemic. Among the endemic pipefishes,
32 (76%) are known only from south of 25° south
latitude.
Present distribution data (Table 8) serve to illustrate variations in species composition of the
pipefish fauna within five Australian zoogeographic regions (Fig. 293) and at Lord Howe Island, as
modified from Whitley (1932), Briggs (1974) and

X

X
X
X

X
X

' See discussion for definition of regions.
Lord Howe Island.

X

X

X

X
X
X

2

X
X

X
X
X

S

* Endemic Australian taxon.

X
X

X
X
X

SW NW NE SE
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cated some 556 kilometers off the eastern coast of
Australia. One of these (Halicampus boothae) is
not known from elsewhere in Australia, whereas
the others (Cosmocampus howensis and Solegnathus duncken) also occur in the Southeast zoogeographic region.

others. Forty-four percent of the Australian pipefishes occur only in the tropical northwest or northeast regions, whereas 39 percent are restricted to
the remaining, essentially temperate, regions.

Southwest region.-Shark Bay, Western Australia (ca. 25°00'S, l l 3°25'E), south and eastward to
the vicinity of Robe, South Australia (ca. 37° IO'S,
l 39°45'E), including Rottnest I., Kangaroo I., and
other insular localities. The 38 species recorded
from this region represent 41 percent of the Australian pipefishes, and 11 of these (29%) are regional endemics (i.e. not found elsewhere in Australia). Inclusion of Campichthys tryoni is based on
the provisional identification of a damaged juvenile
specimen which was reportedly collected in Gulf
St. Vincent, South Australia.

New Zealand.-Four genera and six species of
pipefishes are known from New Zealand (Table 9).
There are no endemic genera but four of the species
are endemic to the region. One of these (Lissocampus filum) is also recorded from the Chatham Islands, and another (Stigmatopora macropterygia)
is also known from the Auckland Islands.
Pacific Plate. -Springer (1982) provided a partial list of the pipefishes in his study on the biogeography of Pacific Plate shorefishes. Present data
(Table 9) show that 13 genera and 28 species and
subspecies, 15 percent of the Indo-Pacific pipefishes, occur nonmarginally on the Pacific Plate. There
are no endemic genera, but there are three species
which are endemic to the Hawaiian Islands (Table

Northwest region. - Vicinity of the northern limits of Shark Bay, north and eastward to the western
side of the Gulf of Carpentaria, including Rowley
Shoals, Ashmore Reef, and other reef or insular
localities. Thirty species and subspecies, 32 percent
of the Australian pipefishes, are known from this
area and seven of these (23%) are regional endemics. Two of the latter (Cosmocampus banneri and
Doryrhamphus n. negrosensis) are only known from
Rowley Shoals ( l 7°22'S, 119°21 'E). Pipefishes here
recorded as Festucalex cinctus may represent an
undescribed taxon.

9).

Eastern Pacific.-The pipefish fauna of this region is represented by six genera, and the 17 recognized species and subspecies (Table 9) account
for only nine percent of the Indo-Pacific pipefishes.
There are no endemic genera, but all but two of
the subordinate taxa (88%) are endemic to the region. One species (Doryrhamphus e. excisus) occurs throughout the subtropical-tropical Indo-Pacific region, and another (Leptonotus blainvilleanus)
also occurs in the southwestern Atlantic Ocean.
Specimens of one Atlantic pipefish (Microphis b.
lineatus) taken near the Pacific terminus of the
Panama Canal are here excluded from the eastern
Pacific pipefish fauna.

Northeast region. - Torres Strait and Cape York
area southward to the vicinity of Sandy Cape,
Queensland (ca. 24°36'S, l 53°20'E), including the
Great Barrier Reef. Forty-seven species and subspecies, 50 percent of the Australian pipefishes,
occur within this area and 21 of these (45%) are
regional endemics. Specimens here recorded as
Festucalex cinctus may represent an undescribed
taxon conspecific with material taken in the Northwest Region.
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Geographic area

Species and subspecies

Bryx veleronis
Choeroichthys brachysoma
Choeroichthys sculptus
Corythoichthys j[avofasciatus
Corythoichthys intestinalis
Corythoichthys schultzi
Cosmocampus a. arctus
Cosmocampus a. coccineus
Cosmocampus a. heraldi
Cosmocampus balli
Cosmocampus banneri
Cosmocampus howensis
Cosmocampus maxweberi
Doryrhamphus baldwini
Doryrhamphus dactyliophorus
Doryrhamphus e. excisus
Doryrhamphus e. paulus
Festucalex erythraeus
Halicampus brocki
Ha/icampus dunckeri
Halicampus edmondsoni
Halicampus marquesensis
Halicampus mataafae
Hippichthys spicifer
Leptonotus blainvilleanus
Leptonotus elevatus
Leptonotus norae
Lissocampus filum
Micrognathus andersonii
Micrognathus b. pygmaeus
Microphis argulus
Microphis b. brachyurus
Microphis retzii
Minyichthys brachyrhinus
Penetopteryx taeniocephalus
Phoxocampus diacanthus
Pseudophallus elcapitanensis
Pseudophallus starksii
Solegnathus spinosissimus
Stigmatopora macropterygia
Stigmatopora nigra
Syngnathoides biaculeatus
Syngnathus auliscus
Syngnathus californiensis
Syngnathus carinatus
Syngnathus euchrous
Syngnathus exilis
Syngnathus insulae
Syngnathus leptorhynchus
Syngnathus macrobrachium
Total taxa

Hawai- EastNew Paian
em
Zea- cific
lsPaland Plate' lands cific
X*

X
X

X
X
X
X*
X*
X*

X*
X

Australian Journal of Marine and Freshwater Research- Fig.
164 (top).
Bijdragen tot de Dierkunde-Figs. 47, 88.
Bulletin of Marine Science-Figs. 49, 50, 51, 112 (bottom),
114, 116, 160, 191 (bottom), 192, 195, 196 (bottom),
198, 199, 200,201 , 204,205, 206, 208,2 11 ,212, 213
(bottom), 2 14, 232, 234 (bottom), 262 (bottom).
Copeia-Figs. 37 (top), 40, 45, 64 (bottom), 66, 67 (top), 69,
71 (bottom), 73, 74, 76, 77, 78, 87.
J. L.B. Smith Institute of Ichthyology-Figs. 96, 97, 98, 99,
100, 101, 102, 103, 107, 108 (top), 136 (top), 191 (top),
210, 224 (top), 264, 267 (top), 278.
Japanese Journal of Ichthyology-Figs. 36 (top), 90, 91 , 92,
93, 252,253, 254,255,256.
Journal of the Royal Society of Western Australia- Fig. 141.
Memoirs of the Victoria Museum-Figs. 151 (bottom), 152
(bottom), I 62, 219, 22 I , 222, 242 (top), 287 (bottom),
288, 289, 290.
Micronesica-Figs. 203,280, 28 1, 282.
Pacific Science-Figs. 244, 245 (bottom), 246 (bottom), 24 7,
248.
Proceedings of the Biological Society of Washington-Figs.
37 (bottom), 38, 56, 57, 59, 60, 85 (top), 133, 147, 157,
171 (bottom), 172 (bottom), 173, 174 (bottom), 175,
181 (top), 183 (bottom), 184, 225, 226 (top), 229, 284
(bottom), 285.
Publications of the Seto Marine Biological Laboratory-Fig.
179.
Records of the Australian Museum-Figs. 258, 260.
Records of the National Museum of New Zealand-Figs.
168, 169, 174 (top), 259.
Records of the Western Australian Museum-Figs. 36 (top),
44, 58, 230.
Sears Foundation for Marine Research-Figs. 167, 239 (top),
240.

X*

X
X
X*
X
X

X*
X

X
X
X

X

X*
X
X
X

X*

X
X*

X

X*
X*
X*

X
X
X

X
X
X
X
X

X
X*
X*

X
X*

X
X

X*
X*
X*
X*
X*
X*
X*
X*

6

28
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abaster, Syngnathus, 203
abboti, Syngnathus, 187
abbreviations, 3
abbreviatus, Doryrhamphus (Doryrhamphus) excisus, 59, 60,
fig. 97
Doryrhamphus excisus, 60, 61
Acanthognathus, 58
caulleryi, 66, 67
Acanthopterygii, I
Acentronura, 2, 5, 14, 15, 19,202, 203
Key to subgenera and Indo-Pacific species, I 6
australe, 15, 18, 207
breviperula, 17
dendritica, 203
gracilissima, 15
larsonae, 207
mossambica, I 7
sp., 203
tentaculata, I 7, 205, 207
Acentronura (Acentronura) gracilissima, I 6, 17, fig. 32
tentaculata, 16, 17, fig. 33
Acentronura (/diotropiscis) australe, 16, 18, fig. 34
larsonae, 16, 18, fig. 35
acicularis, Syngnathus, 112
Acmonotus, 111
chilensis, 111, 112
aculeatus, Microphis brachyurus, 126, 202, 203
acus, Syngnathus, 5, 181 , 182, 183, 188, 190, 202, 203, 206,
fig. 267
acusimilis, Syngnathus, 189, 190
aequoreus, Entelurus, 203
affinis, L issocampus, 118
Syngnathus, 203
albadorsum, Doryichthys retzii, 134
albirostris, Corythoichthys, 4 7
Cosmocampus, 203
algensis, Syngnathoides, I 7
alligator pipefish, 181
alternans, S yngnathus, I 8 3
altirostris, Syngnathus, I 00
altus, Phyllopteryx, 160
amakusensis, Hippichthys, 70
Amphelikturus, 2, 15, 202
brachyrhynchus, 15
(Amphelikturus), Acentronura, 15, 202
amplexus, Corythoichthys, 37, 38,205,207; figs. 63a, 64 and
65 (map)
anal fin, 5, 6, fig. I
anal ring, 5, fig. I
analicarens, Bryx, 23, 204, 205, fig. 40
S yngnathus (Parasyngnathus), 23
Anarchopterus, 2, 13, 203
criniger, 203
tectus, 203
andersonii, Micrognathus, 121, 122,205, 207, 209, figs. 181
and 182 (map)
Syngnathus, 122
annandalei, Microphis, 56
annulatus, Ichthyocampus, 191
ansorgii, Enneacampus, 203
Apogon evermanni, 66
Apterygocampus, 2, 6, 7, 9, 19, 202
epinnulatus, 19, 20, 205, fig. 36

arctum, Siphostoma, 4 7, 48
arctus arctus, Cosmocampus, 48, 209, figs. 79 and 82 (map)
coccineus, Cosmocampus, 48, 49, 209, figs. 80 and 82 (map)
Cosmocampus, 47, fig. 82 (map)
heraldi, Cosmocampus, 48, 49,209, figs. 81 and 82 (map)
argulus biocellatus, Coelonotus, 13 1
M icrophis, 206, 209
Microphis (Coelonotus), 127, 130, figs. 195 and 197 (map)
Syngnathus, 126, 130
argus, Stigmatopora, 175, 176, 207, figs. 258 and 261 (map)
Syngnathus, 126, 130, 174, 176
var. brevicaudata, Stigmatophora, 176
argyrostictus, Syngnathus, 96, I 00
arundinaceus, Syngnathus, 187
asperimus, Solenognathus, 171
Atelurus, 15
germani, 15, 17
auliscus, Siphostoma, 184
Syngnathus, I 82, 184, 209, fig. 268
auronitens, Doryichthys, 138
australe, Acentronura, 15, 18, 207
Acentronura (ldiotropiscis), 16, 18, fig. 34
baldwini, Doryrhamphus, 209
Doryrhamphus (Dunckerocampus), 59, 65, figs. 105 and
110 (map)
Dunckerocampus, 65
balli, Corythoichthys, 49
Cosmocampus, 47, 49, 209, figs. 83 and 89 (map)
Ball's pipefish, 49
banded pipefish, 42, 67
banneri, Cosmocampus, 47, 51 , 205, 207, 208, 209, figs. 84
and 89 (map)
Syngnathus, 51
bannwarthi, Ichthyocampus, 115
Lissocampus, 115, 205, figs. 171 and 176
barbarae, S iphostoma, 187
barbed pipefish, 197
barcheek pipefish, 186
barhead pipefish, 132
barred pipefish, 184
base, pectoral-fin, fig. I
bassensis, Kimblaeus, 28, 108, 207, figs. 164 and 165 (map)
bastard seahorse, I 7
bay pipefish, 188
beady pipefish, 100
belcheri, Ichthyocampus, 155, 156
Phoxocampus, 155, 156, 206, figs. 232 and 235 (map)
belly pipefish, 98
bellybarred pipefish, 99
Belonichthys, 126
sanctipauli, 128
(Belonichthys) fluviatilis, Microphis, 128, figs. 19 1 and 194
(map)
mento, M icrophis, I 28, 129, figs. 192 and 194 (map)
Microphis, 12, 128
spinachioides, M icrophis, 128, 129, figs. 193 and 194 (map)
bentuviae, Dunckerocampus, 67
bentuviai, Siokunichthys, 165, 206, figs. 244 and 249 (map)
bernsteini, Doryichthys, 141
Bhanotia, 10, 20, fig. 39 (map)
Key to species, 21
fasciolata, 21 , 205, figs. 37 and 39 (map)
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pygmaeus, Micrognathus, 121, 123, 205, 207, 209, figs.
184 and I 87 (map)
S yngnathus, 121, 123, 187
Brigg's pipefish, I 02
briggsii, Histiogamphelus, IO I, 102, 207, figs. 154 and 156
(map)
orae, Histiogamphelus, 102
brocki, Halicampus, 77, 80, 205, 207, 209; figs. 121d, 125
and 126 (map)
Micrognathus, 80
brood area, 7
brood pouch, 7
brood-pouch closure, 7, fig. 3
brucei, Bulbonaricus, 25, 26, 205; figs. 42a, 43a, 45, 46 and
48 (map)
brush-tailed pipefish, 110
Bryx, 3, 6, 10, 22, 47, 202
Key to Indo-Pacific species, 23
analicarens, 23, 204, 205, fig. 40
dunckeri, 203
randalli, 203
veleronis, 23, 24, 209, fig. 41
Bryx (Bryx) clarionensis, 24
(Simocampus) heraldi, 49
budi, Syngnathus, 132
Bulbonaricus, 2, 8, 24, fig. 48 (map)
Key to species, 25
brauni, 25, 26, 207; figs. 42a, 43a, 44 and 48 (map)
brucei, 25, 26, 205; figs. 42a, 43a, 45, 46 and 48 (map)
davaoensis, 25, 26, 205, 207; figs. 42b, 43b, 47 and 48
(map)
(Bulbonaricus) davaoensis, Ichthyocampus, 26

nuda, 21, 22, 205, figs. 38 and 39 (map)
sewelli, 21
Bhanotichthys, 36
biaculeatus, Syngnathoides, 181, 206, 207, 209, figs. 264 and
265 (map)
Syngnathus, 179, I 8 I
bicarinatus, Doryrhamphus, 60, 63, 205
Doryrhamphus (Doryrhamphus), 59, 60; figs. 95a, 96 and
104 (map)
bicoarctata erythraeensis, Yozia, 191
melanesiae, Yozia, 191
bicoarctatus, Syngnathus, 190, 191
Trachyrhamphus, 191 , 204, 206, 207; figs. 279a, 280 and
283 (map)
bilineatus, Doryichthys, 56
biocellatus, Coelonotus, 130
Coelonotus argulus, 131
biserialis, Syngnathus, I 00
blainvi!leanus, Leptonotus, 112, 202, 203, 208, 209, figs. 167
and 170 (map)
Syngnathus, 111 , 11 2
bleekeri, Microphis, 138
blochii, Syngnathoides, 179, 181
bluespeckled pipefish, 97
bluestripe pipefish, 61
boaja, Doryichthys, 55, 205, fig. 90
Sy ngnathus, 55
Bombonia, 96
luzonica, 96, 98
uxorius, 98
bony-headed pipefish, 151
boops, Stigmataphora, 178
boothae, Halicampus, 79, 83, 205, 207, 208; figs. 123d, 124
and 126 (map)
Micrognathus, 79
brachycephalus, Cosmocampus, 203
brachyrhinus, Micrognathus, 142
Micrognathus (Micrognathus) 143
Minyichthys, 143, 206, 209, figs. 216 and 2 18 (map)
brachyrhynchops, Doryichthys, 57
brachyrhynchus, Amphelikturus, 15
Syngnathus, 183
brachysoma, Choeroichthys, 31 , 32, 36,205, 207, 209, figs.
56 and 62 (map)
Syngnathus, 31 , 32
brachyurus aculeatus, Microphis, 126, 202, 203
brachyurus, Microphis, 206, 207, 209
brachyurus, Microphis (Oostethus), 127, 138, fig. 208
lineatus, Microphis, 126, 202, 203, 208
Microphis, 126, 202, fig. 209
Microphis ( Oostethus), 127
millepunctatus, Microphis, 206
millepunctatus, Microphis (Oostethus), 127, 139, fig. 210
Syngnathus, 126, 138
brauni, Bulbonaricus, 25, 26, 207; figs. 42a, 43a, 44 and 48
(map)
Enchelyocampus, 24, 25, 27
brevicaudata, Stigmatophora argus var., 176
brevicaudus, Syngnathus, 191
breviceps, Siokunichthys, 165, 166, 206, 207, figs. 245 and
249 (map)
brevidorsalis, Doryrhamphus, 133
Microphis, 206
Microphis (Lophocampus), 127, 133, figs. 198 and 202
(map)
breviperula, Acentronura, I 7
brevirostris brevirostris, Micrognathus, 121 , 123, 205, figs.
183 and 187 (map)
Micrognathus, 121

caba, Trachyrhamphus, 84
caldwelli, Syngnathus, 52
califo rniensis, Doryrhamphus, 61
Syngnathus, 183, 185, 209, fig. 269
Campichthys, 5, 8, 28, fig. 53 (map)
Key to species, 28
fatiloquus, 116
galei, 5, 28, 207, figs. 49 and 53 (map)
nanus, 28, 29, 205, figs. 50 and 53 (map)
tricarinatus, 28, 29, 207, figs. 51 and 53 (map)
tryoni, 28, 29, 207, 208, figs. 52 and 53 (map)
tryoni lindemanensis, 149
(Campichthys) runa, Festucalex, 118
carce, Ichthyocampus, 107, 205, figs. 160 and 16 1 (map)
Syngnathus, 105, 107
cardinal fish, 66
caretta, Syngnathus, 163
caribbaeus, Syngnathus, 203
carinatum, Siphostoma, 185
carinatus, Syngnathus, 183, 185, 188, 209, fig. 270
carinirostris, Urocampus, 194, 195, 206, 207, figs. 284 and
285 (map)
castelnaui, Leptoichthys, 110
Castelnauina, 169
caudal fin, 5
caudal-fin rays, 5
caudalis, Lissocampus, 114, 115, 116, 207, figs. 172 and 176
(map)
caudatus, Microphis, 134
caudocarinatus, Doryichthys, 133
Microphis, 206
Microphis (Lophocampus), 127, 133, figs. 199 and 202
(map)
Caulerpa sp., 15
caulleryi, Acanthognathus, 66, 67
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Corythroichthys elerae, 40
isigakius, 40
mataafae, 89
matterni, 98
pullus, 98
quinquarius, 100
sealei, 39
tanakae, 122
waitei, 42
Cosmocampus, 1, 3, 11 , 47, 202
Key to Indo-Pacific species, 47
albirostris, 203
arctus, 47, fig. 82 (map)
arctus arctus, 48, 209, figs. 79 and 82 (map)
arctus coccineus, 48, 49, 209, figs. 80 and 82 (map)
arctus heraldi, 48, 49, 209, figs. 8 I and 82 (map)
balli, 47, 49, 209, figs. 83 and 89 (map)
banneri, 47, 51,205,207,208,209, figs. 84 and 89 (map)
brachycephalus, 203
coccineus, 4 7
darrosanus, 47, 52, 205, 207, figs. 85 and 89 (map)
elucens, 203
heraldi, 47
hildebrandi, 203
howensis, 47, 52, 207, 209, figs. 86 and 89 (map)
investigatoris, 47, 53, 204, 205, figs. 87 and 89 (map)
maxweberi, 47, 53, 205,207, 209, figs. 88 and 89 (map)
profundus, 203
retropinnis, 203
costatus, Kaupus, 107, 207, figs. 162 and 163 (map)
Leptonotus, I 07
counts, tail ring, 5
trunk ring, 5
crenulatus, Syngnathus, 40
crested pipefish, 193
Macleay's, I 02
western, 145
criniger, Anarchopterus, 203
crinitus, Halicampus, 203
cristatus, Histiogamphelus, 101, 102, 207, figs. 155 and 156
(map)
Ichthyocampus, 178, 179
Leptoichthys, I 02
Stipecampus, 28, 179, 207, figs. 262 and 263 (map)
crocodile-tooth pipefish, 136
cruentus, Microphis, 135
Microphis (Microphis), 128, 135, figs. 203 and 207 (map)
cultrirostris, Trachyrhamphus, 193
cumaceans, I
cuncalus, M icrophis, 206
M icrophis (Microphis), 128, 136, figs. 204 and 207 (map)
Syngnathus, 126, 136
curtirostris, Pugnaso, 163, 207, figs. 242 and 243 (map)
Syngnathus, 162, 163
cyanospilos, Syngnathus, 97
cyanospilus, Hippichthys, 204, 205, 207
Hippichthys (Hippichthys), 97, figs. 147 and 150 (map)
Cystoceria sp., 23

caulleryi chapmani, Dunckerocampus, 66
ceylonensis, Syngnathus, 193
chapmani, Doryrhamphus caulleryi, 66
Doryrhamphus (Dunckerocampus), 59, 66, figs. 106 and
110 (map)
characters, 4
chilensis, Acmonotus, 111, 112
chocolate pipefish, 185
Choeroichthys, 7, 8, 31, 202
Key to species, 3 1
brachysoma, 31 , 32, 36, 205, 207, 209, figs. 56 and 62
(map)
cinctus, 32, 33, 205, 207, figs. 57 and 62 (map)
latispinosus, 31, 33, 207; figs. 55, 58 and 62 (map)
sculptus, 31, 32, 34,205,207; figs. 54b, 59 and 62 (map)
smithi, 32, 34, 205, figs. 60 and 62 (map)
suillus, 32, 35, 207, figs. 6 1 and 62 (map)
suillus ma/us, 64
valencienni, 31 , 32
chokderi, Doryichthys, 136
cinctus, Choeroichthys, 32, 33,205,207, figs. 57 and 62 (map)
Festucalex, 69, 70, 207, 208; figs. 111, 112 and I I 8 (map)
Syngnathus, 69, 70
clarionensis, Bryx (Bryx), 24
clavus, Galaxea, 26
closure, brood-pouch, 7, fig. 3
coccineus, Cosmocampus, 4 7
Cosmocampus arctus, 48, 49, 209, figs. 80 and 82 (map)
Syngnathus, 49
Coelonotus, 126, 127
argulus biocellatus, 131
biocellatus, 130
vaillantii, 132
(Coelonotus) argulus, Microphis, 127,130, figs. 195 and 197
(map)
/eiaspis, Microphis, 127, 132, figs. 196 and 197 (map)
Microphis, 12, 127
coelorhynchus, Urocampus, 195
common names, 2
sea dragon, 160
compitalis samaraiensis, Yozia, 191
Yozia, 191
conspicillatus, Halicampus, 84
Syngnathus, 39, 75
cooki, Doryrhamphus melanopleura, 61
copepods, I
corrugatus, Syngnathus, 20, 21
Corythoichthys, 11 , 36
Key to species, 37
albirostris, 4 7
amplexus, 37, 38, 205, 207; figs. 63a, 64 and 65 (map)
balli, 49
flavofasciatus, 37, 39, 205, 207, 209; figs. 63b, 65 (map)
and 66
flindersi, 200
haematopterus, 36, 37, 40, 43, 46, 205, 207; figs. 63c, 67
and 68 (map)
insularis, 37, 41 , 205; figs. 63d, 69 and 70 (map)
intestinalis, 37, 40, 41, 42, 205, 207, 209; figs. 63e, 68
(map) and 71
nigripectus, 37, 44, 205; figs. 70 (map), 72a and 73
ocellatus, 37, 44, 47, 205, 207; figs. 72b, 74 and 75 (map)
paxtoni, 37, 44, 207; figs. 72c, 75 (map) and 76
polynotatus, 37, 41, 46, 205; figs. 70 (map), 72d and 77
sauvagei, 200
schultzi, 37, 44, 46, 205, 207, 209; figs. 72e, 75 (map)
and 78
serru/ifer, 39

dactyliophorus, Doryrhamphus, 66, 68, 205, 207, 209
Doryrhamphus (Dunckerocampus), 59, 67, figs. 107 and
110 (map)
Syngnathus, 58, 67
darrosanus, Cosmocampus, 4 7, 52, 205, 207, figs. 85 and 89
(map)
Syngnathus, 52
data, proportional, 4
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dactyliophorus, 66, 68, 205, 207, 209
excisus, 58, 6 1,203, fig. 95a
excisus abbreviatus, 59, 6 1, 205
excisus excisus, 61 , 204, 205, 207, 208, 209
excisus paulus, 209
janssi, 63, 205, 207
macgregori, 34
melanopleura cooki, 61
multiannulatus, 68, 205
negrosensis, 64
negrosensis ma/us, 64, 207
negrosensis negrosensis, 64, 205, 207, 208
paulus, 6 1
pessuliferus, 68, 205
Doryrhamphus (Doryrhamphus), 13, 58
bicarinatus, 59, 60; figs. 95b, 96 and 104 (map)
excisus abbreviatus, 59, 60, fig. 97
excisus excisus, 59, 61, fig. 98
excisus paulus, 59, 61 , fig. 99
janssi, 59, 62, 66, figs. 100 and 104 (map)
japonicus, 58, 62, figs. 101 and 104 (map)
negrosensis ma/us, 59, 64, figs. 102 and 104 (map)
negrosensis negrosensis, 59, 64, figs. 103 and 104 (map)
Doryrhamphus (Dunckerocampus), 13, 58
baldwini, 59, 65, figs. 105 and 110 (map)
chapmani, 59, 66, figs. 106 and 11 0 (map)
dactyliophorus, 59, 67, figs. 107 and 110 (map)
multiannulatus, 59, 67, figs. 108 and 11 0 (map)
pessuliferus, 59, 68, figs. 109 and 110 (map)
double-ended pipefish, 191
dunckeri, Bryx, 203
Doryichthys, 137
Halicampus, 1, 77, 79, 83, 205, 207, 209; figs. 127, 128
and 129 (map)
Micrognathus, 83
Microphis (Microphis), 128, 137, figs. 206 and 207 (map)
Solegnathus, 169, 171,206,207,208
Solegnathus (Runcinatus), 170, 171; figs. 250b, 252 and
257 (map)
Syngnathus, 22
Dunckerocampus, 58
baldwini, 65
bentuviae, 67
caulleryi chapmani, 66
pessuliferus, 68
(Dunckerocampus) baldwini, Doryrhamphus, 59, 65, figs. 105
and 110 (map)
chapmani, Doryrhamphus, 59, 66, figs. 106 and 110 (map)
dactyliophorus, Doryrhamphus, 59, 67, figs. 107 and 110
(map)
Doryrhamphus, 13, 58
multiannulatus, Doryrhamphus, 59, 67, figs. 108 and 110
(map)
pessuliferus, Doryrhamphus, 59, 68, figs. 109 and 110 (map)
Duncker's pipehorse, 171

davaoensis, Bulbonaricus, 25, 26, 205, 207; figs. 42b, 43b,
47 and 48 (map)
Ichthyocampus, 24
Ichthyocampus (Bulbonaricus), 26
dawsoni, Syngnathus, 203
deep-bodied pipefish, 107, 112
delalandi, Syngnathus, 18 3
dendritica, Acentronura, 203
dendriticum, Siphostoma, 15
Dentirostrum, 58
janssi, 58, 62
deocata, Microphis, 138
Microphis (Microphis), 128, 136, figs. 205 and 207 (map)
Syngnathus, 126, 136
deokhatoides, Doryichthys, 55, 56, 205, fig. 9 1
Syngnathus, 55, 56
depressiuscula, Stigmatophora, 176
depth, snout, 6
trunk, 6
dermal flap, 6, fig. I
Dermatostethus, 181
punctipinnis, 181
diacanthus, Ichthyocampus, 156
Phoxocampus, 155, 156, 206, 207, 209, figs. 233 and 235
(map)
dimidiatus, Syngnathus, 187
distribution, geographic, 202
djarong luzonica, Syngnathus, 98
Syngnathus, 98
Dorichthys fluviatilis, 56
dorsal fin, 6, fig. 1
Doryichthys, 5, 7, 11 , 55, 126, 202, 206
Key to species, 55
auronitens, 138
bernsteini, 14 1
bilineatus, 56
boaja, 55, 205, fig. 90
brachyrhynchops, 57
caudocarinatus, 13 3
chokderi, 136
deokhatoides, 55, 56, 205, fig. 91
dunckeri, 13 7
elegans, 90
elevatus, 11 3
hasselti, 138
heterosoma, 55, 57, 205, fig. 92
insularis, 140
lineatus, 126
martensii, 55, 57, 205, fig. 93
millepunctatus, 139
multiannulatus, 67
ocellatus, 134
philippinus, 138
pleurotaenia, 61
pristipeltis, 138
retzii albadorsum, 134
sculptus, 34
serialis, 32
spaniaspis, 97
spinachioides, 129
spinosus, 55
stictorhynchus, 14 1
Doryrhamophus melanopleura japonica, 62
Doryrhamphus, 5, 13, 58
Key to subgenera and species, 58
baldwini, 209
bicarinatus, 60, 63, 205
brevidorsalis, 13 3
californiensis, 61

echinata, Fungia, 167
edmondsoni, Halicampus, 77, 84,209; figs. 123c, 126 (map)
and 130
Ichthyocampus, 84
Edmondson's pipefish, 84
eel, moray, 66
eelgrass, 147, 188
elcapitanense, Siphostoma, 161
elcapitanensis, Pseudophallus, 161 , 209, figs. 239 and 241
(map)
elegans, Doryichthys, 90
Nannocampus, 149, 150, 206
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Nannocampus(Nannocampus), 149, 150, figs. 225 and 228
(map)
elegant pipefish, 150
elerae, Corythroichthys, 40
elevatus, Doryichthys, 113
Leptonotus, 112, 113, 209, figs. 168 and 170 (map)
elongatus, Phillopteryx, 160
S iokunichthys, 166
elucens, Cosmocampus, 203
Enchelyocampus, 24
brauni, 24, 25, 27
sp., 27
Enneacampus, 2, 10, 203
ansorgii, 203
kaupi, 203
Entelurus, 2, 7, 9, 202, 203
aequoreus, 203
epinnulatus, Apterygocampus, 19, 20, 205, fig. 36
eques, Phycodurus, 158, 207, figs. 236 and 237 (map)
Phyllopteryx, 157, 158
erugatus, Micrognathus, 203
erythraeensis, Yozia bicoarctata, 191
erythraeus, Festucalex, 69, 70, 205, 209, figs. 1 I 3 and 11 8
(map)
Ichthyocampus, 70
euchrous euchrous, Syngnathus, 186
ollotropis, Syngnathus, 185, 186
Syngnathus, 182,185,209, fig. 27 1
evermanni, Apogon, 66
everted pouch-closure, fig. 3
excisus abbreviatus, Doryrhamphus, 59, 6 1, 205
Doryrhamphus (Doryrhamphus), 59, 60, fig. 97
Doryrhamphus, 58, 61, 203, fig. 95a
excisus excisus, Doryrhamphus, 6 1, 204,205, 207, 208, 209
Doryrhamphus (Doryrhamphus), 59, 61, fig. 98
excisus paulus, Doryrhamphus, 209
Doryrhamphus (Doryrhamphus), 59, 61 , fig. 99
exile, Siphostoma, 186
exilis, Syngnathus, 183, 186, 209, fig. 272
extensus, Microphis, 61

flat-nosed pipefish, 131
flavofasciatus, Corythoichthys, 37, 39, 205, 207, 209; figs.
63b, 65 (map) and 66
Syngnathus, 39
flindersi, Corythoichthys, 200
floridae, Syngnathus, 203
fluviatilis, Dorichthys, 56
Microphis, 129, 206
Microphis (Belonichthys), 128, figs. 191 and 194 (map)
Syngnathus, 56, 126, 128
folds, pouch, 7, fig. 3
foliatus, Syngnathus, 158, 160
folletti, Syngnathus, 203
fowleri, Penetopteryx, 154
freshwater pipefish, 107, 128
frontal ridge, fig. 1
Fungia echinata, I 67
fuscus, Syngnathus, 181, 203
Galaxea, 25
clavus, 26
fascicularis, 27
musicalis, 26
galei, Campichthys, 5, 28, 207, figs. 49 and 53 (map)
Ichthyocampus, 28
Gale's pipefish, 28
gallinaceus, H istiogamphelus, 102
Gasterosteiformes, I
Gasterotokeus, 179
gastrotaenia, Syngnathus, 98
Gastrotokeus gracilis, 176
gaze/la, Hippichthys, 100
genera, monotypic, 202
geographic distribution, 202
germani, Atelurus, 15, 17
gibbsi, Festucalex, 69, 71,205,207, figs. 11 4 and I 18 (map)
gill opening, 1, fig. 1
girdled pipefish, 70
glauerti, Phycodurus, 158
glittering pi pefish, 90
gohari, Phanerotokeus, 75, 85
gracilis, Gastrotokeus, 176
Stigmatophora, 176
Syngnathus, 99
gracilissima, Acentronura, 15
Acentronura (Acentronura), 16, 17, fig. 32
gracilissimus, Hippocampus, 15, 17
gracillimus, Hippocampus, 17
grayi, Halicampus, 75, 77, 84,205,207; figs. 131, 132 and
134 (map)
Gray's pipefish, 84
griseolineatus, Syngnathus, 187
guentheri, Solenognathus, 173
Urocampus, 195
Gunther's pipehorse, 173
Gymnothorax sp., 66

fasciatus, Solenognathus, 173
S yngnathus, 36, 40
fascicularis, Galaxea, 27
fasciolata, Bhanotia, 21, 205, figs. 37 and 39 (map)
fasciolatus, Syngnathus, 20, 2 1
fatiloquus, Campichthys, 116
Lissocampus, 11 5, 116, 207, figs. 173 and 176 (map)
Festucalex, 8, 28, 68
Key to species, 69
cinctus, 69, 70,207,208; figs. 111 , 112 and 118 (map)
erythraeus, 69, 70, 205, 209, figs. 113 and 118 (map)
gibbsi, 69, 71, 205, 207, figs. 114 and 118 (map)
prolixus, 69, 72, 205, figs. 115 and 118 (map)
scalaris, 69, 72,207, figs. 11 6 and 118 (map)
wassi, 69, 73, 205, figs. 117 and 118 (map)
Festucalex (Campichthys) runa, 118
Filicampus, 5, 12, 73, 202
tigris, 28, 73,206,207, figs. 119 and 120 (map)
filum, Ichthyocampus, 117, 118
Lissocampus, 115, 117,208, 209, figs. 174 and 176 (map)
fin, anal, 5, 6, fig. 1
dorsal, 5, 6, fig. 1
pectoral, 6, fig. I
pelvic, 5
fish, cardinal, 66
fistularius, Leptoichthys, 110, 207, figs. 165 (map) and 166
flap, dermal, 6, fig. 1

haematopterus, Corythoichthys, 36, 37, 40, 43, 46, 205, 207;
figs. 63c, 67 and 68 (map)
Syngnathus, 40
hairy pipefish, 195
half-banded pipefish, 146
H alicampoides, 75
Halicampus, I , 13, 75, 202
Key to Indo-Pacific species, 77
boothae, 79, 83, 205, 207, 208; figs. 123d, 124 and 126
(map)
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brocki, 77, 80,205,207,209; figs. 12 ld, 125 and 126 (map)
conspicillatus, 84
crinitus, 203
dunckeri, I, 77, 79, 83, 205, 207, 209; figs. 127, 128 and
129 (map)
edmondsoni, 77, 84, 209; figs. 123c, 126 (map) and 130
grayi, 75, 77, 84,205,207; figs. 131, 132 and 134 (map)
macrorhynchus, 75, 77, 85, 205, 207, figs. 133 and 134
(map)
marquesensis, 77, 88,209; figs. 123b, 135 and 143 (map)
mataafae, 77, 89,205,207,209; figs. 121a, 136, 137 and
143 (map)
nitidus, 77, 90, 205, 207; figs. 121 b, 138, 139 and 143
(map)
punctatus, 77, 92, figs. 134 (map) and 140
spinirostris, 77, 92,207; figs. 121c, 126 (map) and 141
zavorensis, 77, 93,205; figs. 123a, 142 and 143 (map)
Haliichthys, 5, 14, 94, 202
taeniophora, 94, 95
taeniophorus, 95, 205, 207, figs. 144 and 145 (map)
Halimeda sp., 88
hardwickii, Solegnathus, 207
Solegnathus (Solegnathus), 170, 171, figs. 253 and 257
(map)
Sygnathus, 169, I 71
hasselti, Doryichthys, 138
head length, 6
helfrichii, Syngnathus, 98
Hemithylacus, 126
petersii, 11 2
rocaberti, 129
heptagonus, Hippichthys, 96, 98, 205, 207
Hippichthys (Hippichthys), 97, 98, figs. 148 and 150 (map)
heraldi, Bryx (Simocampus), 49
Cosmocampus, 4 7
Cosmocampus arctus, 48, 49, 209, figs. 81 and 82 (map)
. Heraldia, 5, 9, 95, 202
nocturna, 95, 96, 207, figs. 145 (map) and 146
herrei, Siokunichthys, 165, 166, 206, figs. 246 and 249
heterosoma, Doryichthys, 55, 57, 205, fig. 92
Syngnathus, 57
hexagonus, Tiphle, 181
hildebrandi, Cosmocampus, 203
Hippichthys, 11, 96
Key to subgenera and species, 97
amakusensis, 70
cyanospilus, 204, 205, 207
gaze/la, I 00
heptagonus, 96, 98, 205, 207
parvicarinatus, 209
penicillus, 204, 205, 207
spicifer, 205, 207, 209
Hippichthys (Hippichthys), 11, 97
cyanospilus, 97, figs. 147 and 150 (map)
heptagonus, 97, 98, figs. 148 and 150 (map)
spicifer, 97, 98, figs. 149 and 150 (map)
Hippichthys (Parasyngnathus), 11, 97
parvicarinatus, 97,100, figs. 151 and 153 (map)
penicillus, 97, 100, figs. 152 and 153 (map)
Hippocampus, 2, 7, 14, 15, 19
gracilissimus, 15, 17
gracillimus, 17
Histiogamphelus, I 0, 101
Key to species, 10 I
briggsii, IOI, 102,207, figs. 154 and 156 (map)
briggsii orae, I 02
cristatus, 101,102,207, figs. 155 and 156 (map)
gallinaceus, I 02
maculatus, I 02
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maculatus robensis, 102
meraculus, 145
rostratus, 104, 105
horridus, Hypselognathus, 104,207, figs. 157 and 159 (map)
howensis, Cosmocampus, 47, 52, 207, 209, figs. 86 and 89
(map)
Parasyngnathus, 52
hunnii, Syngnathus, 99
Hypselognathus, 11, 104
Key to species, I 04
horridus, 104,207, figs. 157 and 159 (map)
rostratus, I 04, 105, figs. 158 and 159 (map)
Ichthyocampus, 8, 105, 202
annulatus, 191
bannwarthi, 115
belcheri, 155, 156
carce, 107, 205, figs. 160 and 161 (map)
cristatus, I 78, 179
davaoensis, 24
diacanthus, 156
edmondsoni, 84
erythraeus, 70
fi!um, 117, 118
galei, 28
kampeni, 156, fig. 234
nox, 156
papuensis, 40
philippinus, 70
pictus, 148, 149
ponticerianus, 107
scalaris, 72
townsendi, 70
tryoni, 29
lchthyocampus (Bulbonaricus) davaoensis, 26
ldiotropicis, 15, 16
(ldiotropicis), Acentronura, 15, 16, 202
australe, Acentronura, 16, 18, fig. 34
larsonae, Acentronura, 16, 18, fig. 35
ignoratus, Microphis, 57
independencia, Syngnathus, 49
inferior tail ridge, fig. 1
trunk ridge, fig. 1
insulae, Syngnathus, 183, 187, 209, fig. 273
insularis, Corythoichthys, 37, 41 , 205; figs. 63d, 69 and 70
(map)
Doryichthys, 140
Microphis (Oostethus), 127, 140, figs. 21 1 and 2 15 (map)
intermedius, Trachyrhamphus, 193
intestinalis, Corythoichthys, 37, 40, 41 , 42, 205, 207, 209;
figs. 63e, 68 (map) and 71
Syngnatus, 42
inusitatus, Minyichthys, 203
inverted pouch-closure, fig. 3c
investigatoris, Cosmocampus, 47, 53, 204, 205, figs. 87 and
89 (map)
Syngnathus, 53
isigakius, Corythroichthys, 40
jacksoni, Pristidoryrhamphus, 58, 64
jagorii, Microphis, 138, 140, 206
Microphis (Oostethus), 127, 140, figs. 212 and 215 (map)
janssi, Dentirostrum, 58, 62
Doryrhamphus, 63, 205, 207
Doryrhamphus (Doryrhamphus), 59, 62, 66, figs. 100 and
104 (map)
japonica, Doryrhamophus melanopleura, 62

japonicus, Doryrhamphus (Doryrhamphus), 58, 62, figs. 101
and 104 (map)
javelin pipefish, 118
jouani, Microphis, 138
jullieni, Syngnathus, 55
kampeni, Ichthyocampus, 156, fig. 234
kaupi, Enneacampus, 203
Kaupia, 55
Kaupus, 5, 11, 107, 202
costatus, 107, 207, figs. 162 and 163 (map)
kellersi, Parabelonichthys, 126, 129
kelp, 116, 148, 158, 185
kelp pipefish, 185
Key to genera and subgenera, 7
Kimblaeus, 5, 6, 8, 108, 202
bassensis, 28, 108, 207, figs. 164 and 165 (map)
knife-snouted pipefish, I 05
koilomatodon, Syngnathus, 84
kuhlii, Syngnathus, 97

ladder pipefish, 72
larsonae, Acentronura, 207
Acentronura (ldiotropicis), 16, 18, fig. 35
Larvicampus, 114
lateral snout ridge, fig. I
tail ridge, fig. I
trunk ridge, fig. I
/atispinosus, Choeroichthys, 3 I , 33, 207; figs. 55, 58 and 62
(map)
leafy sea-dragon, 158
leiaspis, Microphis, 206
Microphis(Coelonotus), 127,132, figs. 196 and 197 (map)
Syngnathus, 126, 132
length, head, 6
snout, 6
standard, 6
total, 6
Leptoichthys, 5, 10, 110, 202
castelnaui, I 10
cristatus, 102
fistularius, 110, 207, figs. 165 (map) and 166
Leptonotus, 10, 111, 202
Key to species, 112
blainvilleanus, 112, 202, 203, 208, 209, figs. I 67 and 170
(map)
costatus, I 07
elevatus, I 12, 113, 209, figs. 168 and 170 (map)
norae, 112, 113, 209, figs. 169 and 170 (map)
semistriatus, 146
tristriatus, 146
leptorhynchus, Syngnathus, 182, 183,187, 190,209, fig. 274
lettiensis, Solegnathus, 206, 207
Solegnathus (Solegnathus), 171, 173, figs. 254 and 257
(map)
Solenognathus, 173
lindemanensis, Campichthys tryoni, 149
lineatus, Doryichthys, 126
Microphis brachyurus, 126, 202, 203, 208
Lissocampus, 5, 9, 114
Key to species, 115
affi.nis, 11 8
bannwarthi, 115, 205, figs. 171 and 176 (map)
caudalis, 114, 115, 116, 207, figs. 172 and 176 (map)
fatiloquus, 115, 116, 207, figs. 173 and 176 (map)
filum, 115,117,208,209, figs. 174 and 176 (map)
runa, 115, 118, 207, figs. 175 and 176 (map)
little pipehorse, southern, 18

longirostris, Stigmatophora, 177
Trachyrhamphus, 191, 193, 206, 207; figs. 279b, 281 and
283 (map)
longnose pipefish, 183
long-snouted pipefish, 113, 177, 193, 200
Lophocampus, 126
(Lophocampus) brevidorsalis, Microphis, 127, 133, figs. 198
and 202 (map)
caudocarinatus, Microphis, 127, 133, figs. 199 and 202
(map)
Microphis, 12, 127
ocellatus, Microphis, 127, 134, figs. 200 and 202 (map)
retzii, Microphis, 127, 134, figs. 20 1 and 202 (map)
louisianae, Syngnathus, 203
lucasi, Phyllopteryx, 160
lumbriciformis, Nerophis, 203
lumbricoides, Syngnathus, 52
luzonica, Bombonia, 96, 98
Syngnathus djarong, 98
macregori, Doryrhamphus, 34
Macleay's crested pipefish, 102
macrobrachium, Syngnathus, 183, 185, 188, 209, fig. 275
Macrocystis sp., 185
macrophthalmus, Syngnathus, I, 182, 188,202,206, fig. 276
Syngnathus (Parasyngnathus), 188
macropterygia, Stigmatophora, 177
Stigmatopora, 175,177,208,209, figs. 259 and 26 1
macrorhynchus, Halicampus, 75, 77, 85, 205, 207, figs. 133
and 134 (map)
maculatus, Histiogamphelus, 102
Nerophis, 203
robensis, Histiogamphelus, 102
magdaomi, Micrognathus, 83
makaxi, Syngnathus, 203
ma/us, Choeroichthys suillus, 64
Doryrhamphus (Doryrhamphus) negrosensis, 59, 64, figs .
102 and 104 (map)
Doryrhamphus negrosensis, 64, 207
manadensis, Microphis, 140, 142, 206, 207, 208
Microphis (Oostethus), 127, 141, figs. 213 and 215 (map)
Syngnathus, 141
Mannarichthys, 148, 149
(Mannarichthys), Nannocampus, 149
pictus, Nannocampus, 149, fig. 224
many-banded pipefish, 67
maps, 2
margaritifer, Syngnathus, 197
Vanacampus, 197, 198,199,207, figs. 287 and 291 (map)
Maroubra, 9, 119, 202
Key to species, 11 9
perserrata, 119, 207, figs. 177 and 178 (map)
yasudai, 119, 121, fig. 179
marquesensis, Halicampus, 77, 88, 209; figs. 123b, 135 and
143 (map)
martensii, Doryichthys, 55, 57, 205, fig. 93
Syngnathus, 57
Masthead Island pipefish, 64
mataafae, Corythroichthys, 89
Halicampus, 77, 89, 205, 207, 209; figs. 121a, 136, 137
and 143 (map)
matterni, Corythroichthys, 98
maxweberi, Cosmocampus, 47, 53, 205, 207, 209, figs. 88
and 89 (map)
Syngnathus (Parasyngnathus), 53
mayottae, Microphis, 61
measurements, 6
median dorsal snout ridge, fig. I
ventral trunk ridge, fig. I
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sculptured, 34
seaweed, I 89
short-bodied, 32
shortfin, 34
shortnose, 122
shorttail, I 39
short-tailed, 138, 141
snubnose, 48
Southwell's, 167
spinach, 129
spotted, 176
starry, 92
thorn-tailed, 123
trawl, 108
Tryon's, 29
Tucker's, 147
western crested, 145
wide-bodied, 178
Verco's, 200
Zavora, 93
pipehorse, 17
Duncker's, 171
Gunther's, 173
robust, 173
southern little, 18
spiny, 174
Pipettella, 174
plates, pouch, 7
platyrhynchus, Syngnathus, 130
pleurostictus, Microphis, 141, 206
Microphis (Oostethus), 127,141, figs. 214 and 215 (map)
pleurotaenia, Doryichthys, 6 1
poecilolaemus, Syngnathus, 200
Vanacampus, 197,200,207, figs. 289 and 29 1 (map)
polyacanthus, Syngnathus, 138
polynotatus, Corythoichthys, 37, 41, 46, 205; figs. 70 (map),
72d and 77
polyprion, Solegnathus, 171
ponticerianus, l chthyocampus, 107
Port Phillip pipefish, 198
Posidonia sp., 164
pouch-closure, everted, fig. 3a
inverted, fig. 3c
semi, fig. 3b
pouch folds, 7
plates, 7
prickly pipefish, 104
principal body ridges, ·4, 5, figs. ·I and 2
Pristidoryrhamphus, 58
jacksoni, 58, 64
pristipeltis, Doryichthys, 138
profundus, Cosmocampus, 203
prolixus, Festucalex, 69, 72, 205, figs. 1 I 5 and 118 (map)
prophet's pipefish, 116
proportional data, 4
Pseudophallus, 6, 9, 161, 202
Key to Indo-Pacific species, 161
elcapitanensis, 161, 209, figs. 239 and 241 (map)
mindii, 203
starksii, 161,162,209, figs. 240 and 24 1 (map)
Pugnaso, 11 , 162, 202
curtirostris, 163, 207, figs. 242 and 243 (map)
pug-nosed pipefish, 163
pullus, Corythroichthys, 98
punctata, Yozia, 92
punctatus, Halicampus, 77, 92, figs. 134 (map) and 140
Syngnathus, 53
punctipinnis, Dermatos.tethus, 181

eques, 157, 158
lucasi, 160
taeniolatus, 160, 207, figs. 237 (map) and 238
pictus, l chthyocampus, 148, 149
Nannocampus, 149, 206, 207
Nannocampus (Mannarichthys), 149, figs. 224 and 228
(map)
pig-snouted pipefish, 35
pipefish, alligator, 181
Ball's, 49
banded,42, 67
barbed, 197
barcheek, 186
barhead, 132
barred, 184
bay, 188
beady, 100
belly, 98
bellybarred, 99
bluespeckled, 97
bluestripe, 61
bony-headed, 151
Brigg's, 102
brush-tailed, 110
chocolate, 185
crested, I 9 3
crocodile-tooth, 136
deep-bodied, 107, 112
double-ended, 191
Edmondson's, 84
elegant, 150
flat-nosed, 131
freshwater, 107, 128
Gale's, 28
girdled, 70
glittering, 90
Gray's, 84
hairy, I 95
half-banded, 146
javelin, 118
kelp, 116, 148, 158, 185
knife-snouted, 105
ladder, 72
longnose, 183
long-snouted, 113, 177,193,200
Macleay's crested, 102
many-banded, 67
Masthead Island, 64
Mollison's, 146
mother-of-pearl, 197
narrowstripe, 60
ocellated, 134
orange, 121
pig-snouted, 35
Port Phillip, 198
prickly, 104
prophet's, 116
pug-nosed, 163
ragged-tail, 134
red, 70, 153
redstripe, 65
reef, 149
ribboned,95
ring-backed, 179
river, 190
rock, 156
roughridge, 51
sawtooth, 119
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pygmaeus, Micrognathus, 123
Micrognathus brevirostris, 121, 123, 205, 207, 209, figs.
184 and 187 (map)

sauvagei, Corythoichthys, 200
sawtooth pipefish, 119
scalaris, Festucalex, 69, 72, 207, figs. 116 and I I 8 (map)
l chthyocampus, 72
schlegeli soldatovi, Syngnathus, 18 9
Syngnathus, 5, 182, 183, 185, 188, 189, fig. 277
schmidti, Paramicrophis, 126, 136
Syngnathus, 203
schultzi, Corythoichthys, 37, 44, 46, 205, 207, 209; figs. 72e,
75 (map) and 78
scovelli, Syngnathus, 203
sculptured pipefish, 34
sculptus, Choeroichthys, 31, 32, 34, 205, 207; figs. 54b, 59
and 62 (map)
Doryichthys, 34
scutellum, fig. I
sea-dragon, common, 160
leafy, 158
seahorse, bastard, I 7
seahorses, I, 2
sealei, Corythroichthys, 39
seaweed pipefish, 189
semi pouch-closure, fig. 3b
semifasciatus, S yngnathus, 146
semistriatus, Leptonotus, 146
Mitotichthys, 145, 146, 207, figs. 221 and 223 (map)
sentus, Minyichthys, 203
serialis, Doryichthys, 32
serratus, Syngnathus, 190, 193
Trachyrhamphus, 191,193,206, figs. 282 and 283 (map)
serrulifer, Corythoichthys, 39
sewelli, Bhanotia, 21
short-bodied pipefish, 32
shortfin pipefish, 34
shortnose pipefish, 122
shorttail pipefish, 139
short-tailed pipefish, 138, 141
Simocampus, 4 7
(Simocampus) heraldi, Bryx, 49
sinaloae, Siphostoma, 184
Siokunichthys, 5, 6, 9, 19, 165
Key to species, I 65
bentuviai, 165, 206, figs. 244 and 249 (map)
breviceps, 165, 166, 206, 207, figs. 245 and 249 (map)
elongatus, 166
herrei, 165, 166, 206, figs. 246 and 249 (map)
nigrolineatus, 165,167,206, figs. 247 and 249 (map)
southwelli, 165, 167, 206, figs. 248 and 249 (map)
Siphostoma, 181
arctum, 4 7, 48
auliscus, 184
barbarae, 187
carinatum, 185
dendriticum, 15
elcapitanense, 161
exile, 186
sinaloae, 184
starksii, I 6 I, 162
yoshi, 132
smithi, Choeroichthys, 32, 34, 205, figs. 60 and 62 (map)
snout depth, 6
snout length, 6
snout ridge, lateral, fig. I
median dorsal, fig. I
snubnose pipefish, 48
soldatovi, Syngnathus schlegeli, 189
Solegnathus, 5, 7, 14, 169
Key to subgenera and species, I 70
dunckeri, 169, 171, 206, 207, 208

quinquarius, Corythroichthys, I 00

ragged-tail pipefish, 134
randalli, Bryx, 203
rays, caudal-fin, 5
pectoral-fin, 5
red pipefish, 70, 153
redstripe pipefish, 65
reef pipefish, 149
retropinnis, Cosmocampus, 203
retzii albadorsum, Doryichthys, 134
Microphis, 206
Microphis (Lophocampus), 127, 134, figs. 20 I and 202
(map)
Syngnathus, 134
ribboned pipefish, 95
ridge, frontal, fig. I
inferior tail, fig. I
inferior trunk, fig. I
lateral snout, fig. I
lateral tail, fig. I
lateral trunk, fig. I
median dorsal snout, fig. I
median ventral trunk, fig. I
opercular, fig. I
superior tail, fig. I
superior trunk, fig. I
supraopercular, fig. 1
supraorbital, fig. 1
ridges, principal body, 4, 5, figs. I and 2
rikuzenius, Urocampus, 197
ring, anal, 5, fig. 1
pectoral, fig. I
tail, fig. I
trunk, fig. I
ring-backed pipefish, I 79
rings, subdorsal, 6
total, 5
river pipefish, I 90
robensis, Histiogamphelus maculatus, 102
robust pipehorse, 173
robustus naso, Solegnathus, 173
Solegnathus, 173, 207
Solegnathus (Solegnathus), 171, 173; figs. 251c, 255 and
257 (map)
rocaberti, H emithylacus, 129
rock pipefish, 156
rostellatus, Syngnathus, 203
rostratus, Histiogamphelus, 104, 105
Hypselognathus, 104, 105, figs. 158 and 159 (map)
roughridge pipefish, 51
ruber, Nannocampus, 152, 153
Notiocampus, 153, 207, fig. 229
rubescens, Syngnathus, 183
runa, Festucalex (Campichthys), 118
Lissocampus, 115,118,207, figs. 175 and 176 (map)
Runcinatus, 169, 207
(Runcinatus) dunckeri, Solegnathus, 170, 171; figs. 250b, 252
and 257 (map)
Solegnathus, 169,171,206, 207,208
samaraiensis, Yozia compitalis, 191
sanctipauli, Belonichthys, 128
Sargassumsp., 18,1 16,117,148,176,187,198
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l
Nannocampus (Nannocampus), 149,151, figs. 226 and 228
(map)
suillus, Choeroichthys, 32, 35, 207, figs. 61 and 62 (map)
ma/us, Choeroichthys, 64
superciliaris, Syngnathus, 73
superior tail ridge, fig. 1
trunk ridge, fig. I
supraopercular ridge, fig. I
supraorbital ridge, fig. 1
suvensis, Micrognathus, 99
Sygnathus hardwickii, 169, 17 1
Syngnathidae, I , 202
Key to genera and subgenera, 7
Syngnathoidei, 1
Syngnathoides, 5, 7, 13, 14, 15, 179,202
algensis, 17
biaculeatus, 181, 206, 207, 209, figs. 264 and 265 (map)
blochii, 179, 181
Syngnathus, 1, 3, 5, 6, 7, 10, 11 , 15, 22, 96,181, 184, 189,
190, 202, fig. 266
Key to Inda-Pacific species, 182
abaster, 203
abboti, 187
acicularis, 112
acus, 5, I 81 , 182, 183, 188, 190, 202, 203, 206, fig. 267
acusimilis, I 89, 190
affinis, 203
alternans, 183
altirostris, I 00
andersonii, 122
argulus, 126, 130
argus, 126,130, 174, 176
argyrostictus, 96, I 00
arundinaceus, 187
auliscus, 182, 184, 209, fig. 268
banneri, 51
biaculeatus, 179, I 8 I
bicoarctatus, I 90, 19 1
biserialis, I 00
blainvilleanus, 111 , 112
boaja, 55
brachyrhynchus, 183
brachysoma, 31, 32
brachyurus, 126, 138
brevicaudus, 191
brevirostris, 121 , 123, 187
budi, 132
caldwelli, 52
californiensis, 183, 185, 209, fig. 269
carce, 105, 107
caretta, 163
caribbaeus, 203
carinatus, I 83, 185, I 88, 209, fig. 270
ceylonensis, 193
cinctus, 69, 70
coccineus, 49
conspicillatus, 39, 75
corrugatus, 20, 2 1
crenulatus, 40
cuncalus, 126, 136
curtirostris, 162, 163
cyanospilos, 97
dactyliophorus, 58, 67
darrosanus, 52
dawsoni, 203
delalandi, 183
deocata, 126, 136
deokhatoides, 55, 56

hardwickii, 207
lettiensis, 206, 207
polyprion, I 71
robustus, 173, 207
robustus naso, 173
spinosissimus, 173, 207, 209
Solegnathus (Runcinatus), 14, 170
dunckeri, 170, 171; figs. 250b, 252 and 257 (map)
Solegnathus (Solegnathus), 14, 170
hardwickii, 170, 171, figs. 253 and 257 (map)
lettiensis, 171 , 173, figs. 254 and 257 (map)
robustus, 171 , 173; figs. 25 1c, 255 and 257 (map)
spinosissimus, 171,173, figs. 256 and 257 (map)
Solenognathus asperrimus, 171
fasciatus, I 73
guentheri, 173
lettiensis, 173
spinosissimus, 169, 173
southern little pipehorse, 18
southwelli, Siokunichthys, 165, 167, 206, figs. 248 and 249
(map)
Urocampus, 167
Southwell's pipefish, 167
spaniaspis, Doryichthys, 97
spicifer, Hippichthys, 205, 207, 209
H ippichthys (Hippichthys), 97, 98, figs. 149 and 150 (map)
Syngnathus, 98
spinach pipefish, 129
spinachioides, Doryichthys, 129
Microphis, 206
M icrophis(Belonichthys), 128, 129, figs. 193 and 194 (map)
spinirostris, Halicampus, 77, 92, 207; figs. 121c, 126 (map)
and 141
Micrognathus, 92
spinosissimus, Solegnathus, 173, 207, 209
S olegnathus (Solegnathus), 171 , 173, figs. 256 and 257
(map)
Solenognathus, 169, 173
spinosus, Doryichthys, 55
spiny pipehorse, 174
spotted pipefish, 176
springeri, Syngnathus, 203
standard length, 6
starksii, Pseudophallus, 161 , 162, 209, figs. 240 and 241 (map)
Siphostoma, 161 , 162
starry pipefish, 92
stictorhynchus, Doryichthys, I 41
Stigmataphora hoops, 178
Stigmatophora argus var. brevicaudata, 176
depressiuscula, 176
gracilis, I 7 6
longirostris, 177
macropterygia, I 77
nigra, 178
olivacea, 176
unicolor, 18 1
Stigmatopora, 5, 13, 174
Key to species, 175
argus, 175, 176, 207, figs. 258 and 26 1 (map)
macropterygia, 175, 177, 208,209, figs. 259 and 261 (map)
niger, 178
nigra, 174, 175, 176, 178,207,209, figs.260and261 (map)
Stipecampus, 5, 8, 28, 178, 202
cristatus, 28, 179, 207, figs. 262 and 263 (map)
subbooko, Syngnathus, 193
subdorsal rings, 6
subosseus, Nannocampus, 149, 151 , 152,207

228

I
'

dimidiatus, 187
djarong, 98
djarong luzonica, 98
dunckeri, 22
euchrous, 182, 185,209, fig. 27 1
euchrous euchrous, 186
euchrous ollotropis, 185, 186
exilis, 183, 186, 209, fig. 272
fasciatus, 36, 40
fasciolatus, 20, 21
.flavofasciatus, 39
jloridae, 203
jluviatilis, 56, 126, 128
foliatus, 158, 160
folletti, 203
fuscus, 181 , 203
gastrotaenia, 98
gracilis, 99
griseolineatus, 187
haematopterus, 40
helfrichii, 98
heterosoma, 57
hunnii, 99
independencia, 49
insulae, I 83, 187, 209, fig. 273
investigatoris, 53
Jullieni, 5 5
koilomatodon, 84
kuhlii, 97
leiaspis, 126, 132
leptorhynchus, 182, I 83, 187, 190, 209, fig. 274
louisianae, 203
lumbricoides, 52
macrobrachium, 183, 185, 188, 209, fig. 275
macrophthalmus, I , 182, 188, 202, 206, fig. 276
makaxi, 203
manadensis, 14 1
margaritifer, I 97
martensii, 57
melanopleura, 6 1
mento, 126, 129
micronotopterus, 124
modestus, 200
mollisoni, 146
mossambicus, 97
nitidus, 90
norae, 111, I I 3
parvicarinatus, I 00
parviceps, 96
pelagicus, 81, 202, 203
penicillus, I 00
perlatus, 98
phillipi, 198
phlegon, 203
platyrhynchus, 130
poecilolaemus, 200
polyacanthus, 138
punctatus, 53
retzii, 134
rostellatus, 203
rubescens, 18 3
schlegeli, 5, I 82, 183, 185, 188, 189, fig. 277
schlegeli soldatovi, 189
schmidti, 203
scovelli, 203
semifasciatus, 146
serratus, 190, 193
spicifer, 98

springeri, 203
subbooko, I 93
superciliaris, 73
taenionotus, 203
tapeinosoma, 98
temminckii, 183
tenuirostris, 189, 203
tetragonus, I 8 I
tetrophthalmus, 156
tigris, 73
trachypoma, 84
tuckeri, 145, 147
tweedlei, 184
typh/e, 18 1, 193, 203
uncinatus, 21
variegatus, 203
vercoi, 197, 200
verreauxianus, 146
watermeyeri, I, 182, 190, 202, 206, fig. 278
zambezensis, 126, 128
zanzibarensis, 191
zonatus, 55
Syngnathus (Parasyngnathus) analicarens, 23
macrophthalmus, 188
maxweberi, 53
Syngnatus intestinalis, 42
taeniolatus, 158
synonymies, 2
Syrictes, 18 1
taeniocephalus, Penetopteryx, 153, 154, 206, 209, figs. 230
and 231 (map)
taeniolatus, Phyllopteryx, 160, 207, figs. 237 (map) and 238
Syngnatus, 160
taenionotus, Syngnathus, 203
taeniophora, Haliichthys, 94, 95
taeniophorus, Haliichthys, 95, 205, 207, figs. 144 and 145
(map)
tail ridge, inferior, fig. I
lateral, fig. I
superior, fig. I
tail ring, fig. I
counts, 5
tanakae, Corythroichthys, 122
tapeinosoma, Syngnathus, 98
tectus, Anarchopterus, 203
temminckii, Syngnathus, 183
tentaculata, Acentronura, 17, 205, 207
Acentronura (Acentronura), 16, 17, fig. 33
tenuirostris, Syngnathus, 189, 203
tetragonus, Syngnathus, 181
tetrophthalmus, Phoxocampus, 155, 156, 206, figs. 234 and
235 (map)
Syngnathus, 156
thorn-tailed pipefish, 123
Tigricampus, 73
tigris, Filicampus, 28, 73, 206, 207, figs. 119 and 120 (map)
Syngnathus, 73
Yozia, 75
Tiphle, 18 1
hexagonus, 181
torrentius, Microphis, 134
total length, 6
rings, 5
townsendi, Jchthyocampus, 70
trachypoma, Syngnathus, 84
Trachyrhamphus, 5, 6, 12, 190
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margaritifer, 197, 198, 199,207, figs. 287 and 291 (map)
phillipi, 197, 198, 207, figs. 288 and 29 1 (map)
poecilolaemus, 197,200,207, figs. 289 and 29 1 (map)
vercoi, 197, 200, 207, figs. 290 and 291 (map)
variegatus, Syngnathus, 203
veleronis, Bryx, 23, 24, 209, fig. 41
vercoi, Syngnathus, 197, 200
Vanacampus, 197,200,207, figs. 290 and 291 (map)
Verco's pipefish, 200
verreau.xianus, Syngnathus, 146

Key to species, 191
bicoarctatus, 191, 204, 206, 207; figs. 279a, 280 and 283
(map)
caba, 84
cultrirostris, 19 3
intermedius, 193
longirostris, 191, 193, 206, 207; figs. 279b, 281 and 283
(map)
serratus, 191 , 193, 206, figs. 282 and 283 (map)
trawl pipefish, I 08
tricarinatus, Campichthys, 28, 29, 207, figs. 51 and 53 (map)
tristriatus, Leptonotus, 146
trunk depth, 6
trunk ridge, inferior, fig. I
lateral, fig. I
median ventral, fig. I
trunk ring, fig. I
counts, 5
tryoni, Campichthys, 28, 29,207,208, figs. 52 and 53 (map)
lchthyocampus, 29
lindemanensis, Campichthys, 149
Tryon's pipefish, 29
tuckeri, Mitotichthys, 145, 147, 207, figs. 222 and 223 (map)
Syngnathus, 145, 147
Tucker's pipefish, 147
tweedlei, Syngnathus, 184
typhle, Syngnathus, 18 1, 193, 203

waitei, Corythroichthys, 42
wakanourae, Yozia, 191
wardi, Parasyngnathus, 97
wassi, Festucalex, 69, 73, 205, figs. 11 7 and 118 (map)
watermeyeri, Syngnathus, I , 182, 190, 202, 206, fig. 278
weberi, Nannocampus, 149, 151,206
Nannocampus (Nannocampus), 149, 151, figs. 227 and 228
(map)
western crested pipefish, 145
wide-bodied pipefish, 178
yasudai, Maroubra, 119, 121, fig. 179
yoshi, Siphostoma, 132
Yozia, 190
bicoarctata erythraeensis, 191
bicoarctata melanesiae, 191
compitalis, 191
compitalis samaraiensis, 191
punctata, 92
tigris, 75
wakanourae, 19 1

uncinatus, Syngnathus, 21
unicolor, Stigmatophora, 181
Urocampus, 6, 9, 194
Key to species, 194
carinirostris, 194, 195, 206, 207, figs. 284 and 285 (map)
coelorhynchus, 195
guentheri, 195
nanus, 194, 197, fig. 286
rikuzenius, 197
southwelli, 167
u.xorius, Bombonia, 98

zambezensis, Syngnathus, 126, 128
zanzibarensis, Syngnathus, 191
Zavora pipefish, 93
zavorensis, Halicampus, 77, 93,205; figs. 123a, 142 and 143
(map)
Zenia sp., 166
zonatus, Syngnathus, 55
Zostera sp., 102, 116, 118, 147, 164, 176, 184, 190, 196,
197, 198,199,200

vaillantii, Coelonotus, 132
valencienni, Choeroichthys, 3 1, 32
Vanacampus, 11 , 163, 197
Key to species, 197
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